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fy;tpg; nghJ juhjug;gj;jpu (c/j) guPl;irg; ngWNgw;iw 
mjpfupj;jy; - 2021 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Rafw;wYf;fhd ifNaL 

 

        kj;jpakhfhzf; fy;tpj; jpizf;fsk; 
fz;b 



 
khfhzf; fy;tpg; gzpg;ghsupd; nra;jp 

gps;isfspd; fw;wy; nraw;ghl;bd; ntw;wpahdJ njhlu;r;rpahdjhf 
fhzg;glNtz;Lkhapd;> mtu;fs; Rafw;wypy; <LgLtjd; %yNk rhj;jpakhf mikAk;. 
khztu;fspd; milT kl;lj;ij  NkYk; mjpfupf;f Ntz;Lkhapd; Rafw;wypy; <LgLtJ 
mj;jpahtrpakhFk;. jk; fw;wy; nraw;ghl;il Kfhik nra;Ak; jpwid tsu;j;Jf; 
nfhs;tjw;F> jdpg;gl;l ce;Jjy; mtrpakhtJld; ,e;j etPd cyfpd; Kd;Dupik toq;f 
Ntz;ba tplaKk; mJNt MFk;. 

 
nfhNuhdh iturpd; jhf;fk; fhuzkhf 2019 Mk; Mz;bd; ,Wjp fhyhz;bypUe;J 

cyf kf;fsJ nraw;ghLfs; gy;NtW rthy;fSf;F cs;shfpAs;sd. vdNt midj;J 
khdpl nraw;ghl;ilAk; etPdkag;gLj;jg;gl Ntz;ba fl;lhaj;jpw;F cs;shfpAs;Nshk;. 
me;jtifapy; khztu;fsJ fw;wy; nraw;ghl;ilAk; etPdkag;gLj;jp khw;wpaikf;f 
Ntz;baJ fhyj;jpd; NjitahFk;. 

 

me;j tifapy; kj;jpa khfhzj;jpd; f.ngh.j (c/j) khztu;fspd; fw;wy; fw;gpj;jy; 
nraw;ghl;il etPdkag;gLj;jp> Xu; cau;e;j milT kl;lj;jpw;F khztu;fis ,l;L 
nry;tjw;fhf ,e;j ifNal;Lj; njhFjpahdJ tbtikf;fg;gl;Ls;sJ. ,j;Jld; 
toq;fg;gl;Ls;s mwptWj;jy;fSf;fika cq;fs; fy;tp nraw;ghl;il  tbtikj;Jf; 
nfhs;tJld;> ,r;nraw;ghl;bw;F gps;isfSf;F Jizg;Guptjw;F khfhzf; fy;tp mikr;R> 
khfhzf; fy;tpj; jpizf;fsk;> tyaf;fy;tpf; fhupahyak;> Nfhl;lf;fy;tpf; fhupahyak; 
kw;Wk; ghlrhiy r%fk; Nghd;Nwhu; ve;j Neuj;jpYk; jahu; epiyapYs;shu;fs; vd;gij 
cq;fSf;F kpf kfpo;Tld; njuptpj;Jf;nfhs;fpd;Nwd;. NkYk; cq;fsJ Rafw;wy; 
nraw;ghl;bw;fhf Mrpupau; Fohk;> Mrpupa MNyhrfu;fs;> mjpgu;fs; kw;Wk; fy;tp mjpfhupfs; 
MfpNahu; ,J xU Kd;Dupikg;gLj;jg;gl Ntz;ba nghWg;G vd;gij mwpe;Js;sJld; 
mjw;fhf ve;j Neuj;jpYk; cjTtjw;F jahuhf cs;sdu; vd;gijAk; mwpaj;jUfpd;Nwd;. 

NkYk; 2021 Mk; Mz;bd; f.ngh.j (c/j) khztu;fSf;fhf ,f;fw;wy; njhFjpahdJ 
tbtikf;fg;gl;Ls;sJld; njhlu;e;J tUk; cq;fsJ rNfhju rNfhjupfSk; gad;gLj;jp 
gad;ngw KbAk;. 

 
 
,e;j fw;wy; njhFjpahdJ> toq;fg;gl;Ls;s mwpTWj;jy;fSf;fika gad;gLj;Jk; 

NghJ cq;fsJ cau;fy;tpf;F cWJizahf mikAk; vd fUJfpd;Nwd;. kj;jpa 

khfhzj;jpd; milT kl;;lj;ij cau;j;Jk; Kd;Dupik Ntiyj;jpl;lkhd “ rpy;ghNyhf;f” 
Ntiyj;jpl;lj;jpd; fPo; ,r; nraw;wpl;lkhdJ tbtikf;fg;gl;Ls;sJld; ,jw;fhf epjpAjtp 
toq;fpaJld; MNyhrid topfhl;ly;fisAk; toq;fpa kj;jpa khfhzj;jpd; gpujhd 
nrayhsu; kw;Wk; khfhz fy;tp mikr;rpd; nrayhsu;> MfpNahUf;F vkJ kdkhu;e;j 
ed;wpfisj; njuptpj;Jf;nfhs;fpd;Nwd;. ,e;j fw;wy; njhFjpia tbtikg;gjw;F gy;NtW 
tiffspYk; cWJizahf ,Ue;j midtUf;Fk; vdJ ed;wpfis 
njuptpj;Jf;nfhs;fpd;Nwd;. ,Wjpahf kj;jpa khfhzf; fy;tpj; jpizf;fsj;jpd; rfy 
cj;jpNahfj;ju;fSf;Fk; vdJ ed;wpfs; cupj;jhfl;Lk;. 

 
       cq;fsJ vjpu;fhyj;jpd; fdT edthf vdJ ey;yhrpfs;. 

 

E.P.T.K. Vf;fehaf;f> 
khfhzf; fy;tpg;gzpg;ghsu;> 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;> 
fz;b. 



 

 

Nkyjpf khfhzf; fy;tpg; gzpg;ghsupd; nra;jp 

 

   ,yq;ifapy; Covid 19 ,d; guty; Muk;gpj;j cld; gps;isfis ,g;ghjpg;gpypUe;J 

ghJfhf;Fk; Kfkhf 2020 March 12k; jpfjpastpy; %lg;gl;l ghlrhiyfs; ,d;W tiu jkJ 
toikahd nraw;ghLfSf;F jpUk;g Kbahj epiyapNyNa cs;sd. 

 

     ,e;epiyia XusNtDk; <L nra;Ak; Kfkhf kj;jpa khfhzf; fy;tp jpizf;fskhdJ 

,izak;, njhiyf;fhl;rp, thndhyp, njhiyNgrp Nghd;w b[pl;ly; jsq;fSlhf fy;tp 
eltbf;iffis Nkw;nfhs;s Kaw;rp nra;J tUfpwJ. vdpDk; ,e;j b[pl;ly; tsq;fis mZFk; 
re;ju;g;gq;fs; midj;J khztu;fSf;Fk; rPuhf my;yJ xNu khjpupahf mikahkypUg;gJ vkf;F 
kpfg; ngupa rthyhf cs;sJ. 

      

     vdNt 2021y; cau;ju guPl;irf;F Njhw;wtpUf;Fk; khztu;fspd; ed;ik fUjp ,f;fw;wy; 
JizNaL rfy ghlq;fSf;Fkhf jahupf;fg;gl;L nkd; gpujpfshf ghlrhiyfSf;F Kjw;fl;lkhf 

toq;fg;gLfpwJ. Mu;tk;, tplhKaw;rp, ,yf;F Nehf;fpa gazk; vd;gd ekJ r%f vOr;rpf;fhd 
mbg;gilahd fy;tp rhu; eltbf;iffshf fUjp ,d;W ehk; vjpu; nfhs;Sk; rthy;fis 
ntw;wpfukhf Kfk; nfhLf;f jahuhf Ntz;Lk;. 

 

     vdNt vkJ ,e;j Kaw;rpahdJ guPl;irf;F cq;fis jahu; nra;J nfhs;tjpYk; ntw;wpngw 

nra;tjpYk; cWJizahf ,Uf;Fk; vd;gjpy; Iakpy;iy. jtwtplg;gl;l fw;wy;, fw;gpj;jy; 
nraw;ghLfis Rafw;wypd; thapyhf milAk; tifapy; ,f; ifNaL tbtikf;fg;gl;Ls;sik 
Fwpg;gplj;jf;fjhFk;. khztr; nry;tq;fs; ,f; ifNal;bid Kiwahf gad;gLj;jp guPl;irapy; 
ntw;wpngw tho;j;Jfpd;Nwd;. 

 

     ,tw;iw jahupj;J tbtikj;J je;J cjtpa Mrpupau;fs;, tsthsu;fs; midtUf;Fk; 
kpfg;ngupa ed;wpfisAk; ghuhl;Lf;fisAk; njuptpj;Jf; nfhs;fpNwd;. 

 

 

 

V. Mu;. rj;jpNae;jpuh> 
Nkyjpf khfhzf; fy;tpg;gzpg;ghsu;> 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;> 
fz;b. 
 

 

      



 

 

                 fz;fhzpg;Gk; Nkw;ghu;itAk; 
 

 

E.P.T.K Vf;fehaf;f 
khfhzf; fy;tpg; gzpg;ghsu; 

kj;jpa khfhzf; fy;tpj;jpizf;fsk;  
 

A.R rj;jpNae;jpuh 
Nkyjpf khfhzf; fy;tpg; gzpg;ghsu; 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;  

 

A.L.M.rhUBd; 
Nkyjpf khfhzf; fy;tpg; gzpg;ghsu; 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;  

 
 

topfhl;ly; 
  
 

P. tpf;Nd];tud; 
cjtpf; fy;tpg; gzpg;ghsu; 

kj;jpa khfhzf; fy;tpj;jpizf;fsk;  
 
 

 
E}yhf;ff; FO 

  
V.jkpo;khwd; 
Mrphpah; 

kkh/ml/Nehh;T+l; jkpo; kfh tpj;jpahyak; 
Nehh;T+l; 

 

K.tpNdh[;Fkhh; 
Mrphpah; 

kkh/f/,e;J Njrpa fy;Âhp 
Gry;yht  

 
 

 

 

 



nghUslf;fk; 

 

      myF          gf;fk; 

 

1. thdpiy        01-07 

 

2. kz;;         08-12 

 

3. epy msitAk; kl;lq;fhzYk;     13-21 

 

4. ePh; tsq;fs;        22-23 

 

5. ePhpd; juk;        24-26 

 

6. tzpf hPjpapy; jhtu cw;gj;jp     27-32 

 

7. ePu;tho; capupdtsf;ifj;njhopy;     33-39 
 
 

8. tpyq;F cw;gj;jp       40-49 
 
 

9. czT cw;gj;jp       50-62 
 
 

10. mWtilf;Fg; gpe;jpa njhopEl;gk;     63-67 
 
 

11. fl;Lg;gLj;jpa #oy;njhopDl;gk;     68-74 
 
 
 

12. tpilfs;        75-120   
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Nju;r;rp 1 : capu;KiwikfSf;Fg; nghUj;jkhd thdpiy epge;jidfs; 
gw;wpa fUj;Jf;fis Kd;itg;ghu;. 
 
(1) 
m) 24 kzp Neuj;Js;s FWfpa fhyj;Js; tspkz;lyj;jpy; epyTk; khw;wk; 
thdpiy vdyhk;. 

  1. fhyepiy vd;why; vd;d ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  2. fhyepiy fhuzpfspy; kiotPo;r;rp> ntg;gepiy xd;whFk;. ,it jtpu;e;j 
Vida fhyepiy fhuzpfis Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  3. rup vdpd; ( ✓ ) vdTk; gpio vdpd; (  ) vdTk; ,Lf. 

 a. tptrha nra;iff;F Nk – nrg;nlk;gu; tiu njd;Nky; gUt fhw;W 
kio fpilf;fpd;wJ. ( ) 

b. ePNue;J gpuNjrq;fspy; ePu; fpilf;Fk; nrad;KiwahdJ mjpf 
kiotPo;r;rpapdhy; Vw;gLk; ghjfkhd nrayhf fUjg;gLk;. 
        ( ) 

 c. nghwpapay; kw;Wk; tbtikg;G vd;gJ capu;Kiwik 
njhopDl;gtpaypd; xU cs;slf;fkhFk;. ( ) 

  4. kiotPo;r;rp mjpfupf;Fk; NghJ kw;Wk; FiwAk; NghJ Vw;gLk; nry;thf;F 
xd;W jUf. 

 mjpfupf;Fk; NghJ 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………… 

 FiwAk; NghJ 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………… 

  M) capUs;s> capuw;w $WfSf;F ,ilapyhd ,ilj;njhlu;Gfspd; %yk; 
epyTk; myF capu;Kiwik MFk;. 

  1. gpd;tUk; nrad;KiwfSf;F Njitahd ntg;gepiy msit jUf. 
 (cau;T vd;W> FiwT vd;W jUf) 

a. Nfhth> ful; Nghd;w gapu;fspy; G+f;fs; Njhd;Wk; 
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b. Jz;LJz;lq;fspy; Ntu;nfhs;s nra;jy; 
 

c. cUis fpoq;Ffspy; Nrkpg;GzT Fiwtiljy; 

  2. ntg;gepiy khw;wj;jpdhy; gz;iz tpyq;Ffspy; Vw;gLk; khw;wq;fs; 
,uz;L jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  3. xspapd; nry;thf;fpy; cs;slq;Fk; %d;W fhuzpfSk; vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  4. fPNo jug;gl;Ls;s ngl;bapypUe;J tpilia njupT nra;J vOJf. 
 ( ePy rptg;G xsp> ePz;l ,uhf;fhyk;> gPu;f;F> cOe;J> Mkzf;F ) 
 

a. FWfpa gfw;fhyj;jhtuk; xd;W ………………………………. 

b. xspj;njhFg;G nrad;Kiw  ………………………………. 

c. eLepiy xspjhtuk; xd;W  ………………………………. 

d. ePz;l gfw;fhyjhtuk; xd;W ……………………………….. 

e. G+tUk;Gjy; nrad;Kiw  ……………………………….. 

  ,)  
1. NknyOif vd;why; vd;d ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 
2. rhuPug;gjd;> jhtuq;fspy; eilngWk; MtpAapu;g;Gf;Fk; ,ilapyhd 

njhlu;ig tiuG xd;wpy; fhl;Lf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 
3. kio nghopahj epiyik cUthf fhuzkhd fhyepiy fhuzpiaAk; 

mjd; nry;thf;ifAk; jUf. 

…………………………………………………………………………………

…………………………………………………………………………………
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…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

(2)m) thdpiy gukhdq;fis msg;gjw;Fk; kw;Wk; mtw;wpw;fhd myFfSk; 
cz;L. 

  1. ,ilntspia epug;Gf. 

 

  2. gpd;tUk; myFfspy; msf;fg;gLk; thdpiy gukhdq;fs; xt;nthd;W 
jUf. 

  

3. gpd;tUk; vspa kiokhdpapd; gFjpfis ngaupLf. 

        A …………………………………………………… 

A  B ……………………………………………………… 

  C ……………………………………………………… 

 B  

C  

 

epuy; A ( thdpiy gukhdq;fs; ) epuy; B ( cgfuzk; ) 

kiotPo;r;rp  

ntg;gepiy  

 mdpykhdp 

 R+upa gpufhrkhdp 

R+upa fjpu;g;G  

myF thdpiy gukhdk; 

kpy;yp kPw;wu;  

kzpf;F fpNyh kPw;wu;  

rJu kPw;wUf;F thw;W  
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4. Fwpj;j gapu;nra; epyj;jpYs;s fj;jup gapu;nra;if epyj;jpd; ehshe;j 

Mtpahjy; - MtpAapu;g;G 4.5mm MFk;. 3 n`f;uaupYs;s fj;jup 
gapUf;F jpdrup gpuNahfpg;gjw;Fj; Njitahd ePu;g;ghrd ePupd; 
Mff;Fiwe;j fdtsT vd;d ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  

  M) 
  1. fPNo jug;gl;Ls;s cgfuzq;fis jhgpf;Fk; NghJ ftdj;jpw;nfhs;s 

Ntz;ba tplaq;fs; 

 a. R+upa xspu;T khdp 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

 b. kiokhdp 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

d. fhw;W jpirf;fhl;b 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………
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  2. Mtpahjy; jl;by; fzpj;jiy Nkw;nfhs;s gad;gLk; cgfuzq;fs; vit 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………… 

  3. jPtd;rd; jpiuapDs; jhgpf;fg;gLk; thdpiy cgfuzq;fs; ,uz;L jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………… 

4. jPtd;rd; jpiuapDs; gyfzpfs; ,lg;gl;Ls;sikf;F fhuzk; ahJ ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………… 

5. xU Fwpj;j jpdj;jpy; mdpykhdp thrpg;G 114Km/h Mf fhzg;gl;lJ 
vdpd; fhw;wpd; jd;ik vt;thwhf fhzg;gLk; ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………… 

  

,) <u-cyu; Fkpo; ntg;gkhdpnahd;wpd; glk; fhl;lg;gl;Ls;sJ. 

 

                 A    B 

                    29oC 

27.5oC 

 

 

    C 

    D 

 

1. A, B, C, D gFjpfis ngaupLf. 

A …………………………………………….. 

B …………………………………………….. 

C …………………………………………….. 

D ……………………………………………. 

2. ntg;gkhdp A apd; thrpg;ghdJ B apd; thrpg;ig tpl Fiwthf 
,Ug;gjw;fhd fhuzk; ahJ ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………… 
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  3. ntg;gkhdpapd; thrpg;ig nfhz;L rhuPug;gjid fzpf;f. 

 

 

 

 

 

  <) 
1. jd;dpaf;f thdpiy mtjhd epiyak; vd;why; vd;d ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………… 
2. jd;dpaf;f thdpiy epiyaj;jpYs;s $Wfs; vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………… 

 

3. Mast fk;gj;jpd; ntt;NtW cauq;fspd; Njitia jUf 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………… 
4. thdpiy jfty;fs; gad;gLk; ehd;F Jiwfis Fwpg;gpLf 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………… 
5. ghuk;gupa thdpiy mtjhd epiyaj;ij jd;dpaf;f thdpiy mtjhd 

epiyaj;Jld; xg;gpLifapy; fhzg;gl;l ,U Fiwg;ghLfs; vit ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
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(3)m) capUs;s> capuw;w $WfSf;F ,ilapyhd ,ilj;njhlu;Gfspd; %yk; 
epyTk; myF capu;Kiwik MFk;. 

  1. gpd;tUk; tpisg;nghUl;fisf; fsQ;rpag;gLj;Jtjw;Fg; nghUj;jkhd 

rhuPug;gjd; cau;thd / jho;thd vd Fwpj;Jf;fhl;Lf. 

 a. ,iy kuf;fwp tif 

 b. fha;fwp 

 c. jhdpak; 

  2. thdpiy mtjhd epiyankhd;iw epWTk; NghJ ftdj;jpw;nfhs;s 
Ntz;ba tplaq;fis Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

3. khztu; FOnthd;W ghlrhiyapYs;s thdpiy mtjhd epiyaj;jpy; 

24 kzpNeu kioehspy; 10cm tpl;lKs;s kiokhdp xd;wpy; 

Nrfupf;fg;gl;l ePupd; fdtsT 550cm3 MFk;. kiotPo;r;rpapd; msit 

mm ,y; jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
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Nju;r;rp 02 : capu;KiwikfspYs;s kz; gw;wp EZfpaha;thu;. 

m) GtpNkw;gug;gpy; mike;Js;s jiuapd; capupd; ,Ug;Gf;F gq;fspg;G 
nra;fpd;w ,aw;ifahd ,af;fj;jd;ikAs;s Xu; cly; kz; MFk;. 

  1. kz;zpd; Kf;fpaj;Jtk; ,uz;L jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

  2. kz;zpd; ,ay;Gfis Fwpg;gpl;L mjpy; cs;slq;Fk; xt;nthU $Wfis 
Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………… 
3. kz; ,ioaikg;G vd;gjw;F tpsf;fkspf;f. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………… 

  4. kz;zpd; $Wfis USDA kw;Wk; ISSS ghFg;ghl;bd; mbg;gilapy; 
nghUj;jkhd gUkid vOJf. 

 kz;$W    USDA      ISSS 

 kzy;   …………  ………… 

 milay;  ………….  ………… 

 fsp   …………..   …………  
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M)  
  1. ePukhdp Kiwia gad;gLj;jp kz;zpd; ,ioaikg;ig Jzpifapy; 
gad;gLk; Nfhl;ghL vd;d ? 

…………………………………………………………………………………

………………… 
  2. mg;gupNrhjizapy; gad;gLk; ,urhad gjhu;j;jq;fspd; Nehf;fq;fis 
jUf. 
 

 a. mNkhdpak; Ijnuhl;irl;L 

 b. Ijurd; Ngnuhl;irl;L 

 c. Viky; mw;fNfhy; 

  3. kz; ,ioaikg;gpd; Kf;fpaj;Jtq;fs; %d;W jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

4. fsr;nra;ifapypUe;J ngwg;gl;l 100g kz;zpd; <uypg;gpd; rjtPjk; 25% 
vdpd; cyu; kz;zpd; msitAk; <uypg;gpd; jpzpitAk; Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………… 
 

,)  
1. kz; fl;likg;ig mwptjd; %yk; ngw;Wf;nfhs;Sk; nry;thf;F vd;d ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………
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…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………… 
 

  2. gpd;tUk; ,ioaikg;G Kf;Nfhzpia iff;nfhz;L> 

 

 

 

 

 

 

 

  1. 

 milay; 60% MfTk; fsp 30% MfTk; fhzg;gLnkdpd; mk;kz;zpd; 
,ioaikg;G tFg;ig jUf. 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………… 
2. kz; ,ioaikg;igj; JzpAk; ePukhdpapy; gpd;tUk; gbKiwfs; 

ifahsg;gl;ld. ,g;gbKiwfspd; Fwpf;Nfhisj; jUf 
 

 a. kz; khjpupAld; H2O2 Nru;j;J 10 epkplk; ePu;j;njhl;bapy; 

ntg;gNkw;wy;. 

b. nghwpKiw fyf;fpapdhy; fyf;Fjy;. 

<) kz;zpd; Njhw;w mlj;jpiaj; JzpAk; gupNrhjiznahd;wpy; gpd;tUk; 
thrpg;Gfs; fpilj;jd. 

cUisapy; Nrfupj;j kz;khjpupapd; cauk; - 10cm 

 cUisapd; FWf;F ntl;Lgug;gsT   - 40cm2 

 kz;khjpupapd; <uepiw    - 500g 

 kz;khjpupapd; cyu;epiw   - 440g 
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1. Nkw;gb kz;khjpupapd; Njhw;w mlu;j;jpia fzpf;f. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
2. kz;zpd; Njhw;w mlu;j;jpahdJ gapu;nra;ifapy; Kf;fpaj;Jtk; ngWk; 

,uz;L tpjq;fis Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 

3. cz;ikalu;j;jpahdJ Njhw;w mlu;j;jpapYk; ghu;f;f mjpfkhfth / 
Fiwthfth fhzg;gLk; ? ,jw;fhd fhuzk; vd;d ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………… 

c) rha;thd Xu; gapu;nra; epyj;jpy; kz;zupg;Gf;F cs;shfpa (A)> 

kz;zupg;Gf;F cs;shfhj (B) ,lq;fspypUe;J ngw;w kz; khjpupfspd;  

PH ngWkhdkhdJ PH khdpapdhy; Nrhjpf;fg;gl;lJ. mg;NghJ fpilj;j 
thrpg;Gf;fs; tUkhW. 

 A vDk; ,lj;jpy; PH ngWkhdk; - 4.5 

 B vDk; ,lj;jpy; PH ngWkhdk; - 6.9 

1. Nkw;gb A, B Mfpa ,lq;fspy; Ph ngWkhd NtWg;ghLfSf;F fhuzk; 
jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

2. PH khdpia gad;gLj;jp Nkw;gb gupNrhjizia elj;Jk; NghJ kpfj; 
jpUj;jkhd ngWNgWfisg; ngWtjw;fhff; ifahsj;jf;f ,uz;L 
cj;jpfis jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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  3. gpd;tUk; PH kl;lq;fspd; %yk; ngwg;gLk; kz;zpd; jd;ikia 
Fwpg;gpLf. 

 4.0 – 4.5 - ……………………………………… 

   7.0   - ……………………………………… 

 8.5 – 9.0 - ………………………………………. 

<)  

1. kz;zpd; mkpyj;jd;ik vd;gJ ahJ ? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………… 

  2. gpd;tUk; kz;khjpupfspd; gpur;ridfisj; jPu;g;gjw;fhff; ifahsj;jf;f 
gupfhuKiw xt;nthd;W jUf. 

 a. ePz;l fhykhf mNkhdpak; ry;Ngw;Wg; gris gpuNahfpf;fg;gl;l 
kz;iz rPuikj;jy;. 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………… 

 b. mjpf ctu;j;jd;ikahd kz;iz rPuikj;jy;. 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………… 

 c. fhukz;iz ,ay;G epiyf;F nfhz;L tuy;. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………… 

2. Nrjd> mNrjd $o;epiyj; Jzpf;iffspd; NtWg;ghl;il jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………… 
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Nju;r;rp 3 : epy msit kw;Wk; kl;lq;fhzYf;fhd Maj;jj;ij 
ntspf;fhl;Lthu; 

 

(A)(m) Gtp kPJ GtpapDs;Ns Gtpf;F Nkyhf cs;s Gs;spfspy; rhu; 
mikitj; Jzptjw;fhf thrpg;Gfs; ngwg;gLk;. 

1.  epy msitapd; ,uz;L Kiwfis Fwpg;gpLf? 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………… 

2. epy msitapd; Kf;fpaj;Jtq;fs; %d;wpid jUf? 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

………………… 

3. msTehlhKiw> FWkl;lkhdp Kiw vd;gd epiyf;Fj;J 
J}uq;fis msf;Fk; KiwfshFk;. ,k;Kiw jtpu;e;j Vida 
,U Kiwfis jUf? 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………… 

4. fpilj;J}uj;ij jpUj;jkhf msf;f gad;gLk; Kiwnahd;iw 
Fwpg;gpl;L> mjw;F gad;gLj;jg;gLk; nghUj;jkhd 
cgfuznkhd;iw ngaupLf. 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………… 

(M)1. 50m mstPl;L ehlh %yk; 180m J}uk; msf;fg;gl;Ls;sJ. 

ehlhthdJ 10cm ePl;rp mile;jpUg;gpd; mse;j cz;ik ePsk; 
vd;d? 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………
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……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

………………… 

2. epiyFj;J jsf;Nfhsq;isg; gad;gLj;jp ,f;fl;llj;jpd; 

cauk; fzpf;f.  ( A =  fl;llk; ) 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

 

   45O 

                   - - - - - - - - - - - - - - - - - - - - 

   3m           

   15 m 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

…………………   

3. tiug;glnkhd;wpd; $Wfshf fUjg;gLgit vit ? 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

…………………………………………………………………………… 

4. fPNo jug;gl;l gjq;fSf;F glnkhd;wpy; gad;gLk; FwpaPl;il 
tiue;J fhl;Lf. 

A. jghy; epiyak;  B. 
ghyk; 

 

C. gpujhd ghij D. 

Railway line 

A 
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(B)(m) 1. epy msitf;fhf gad;gLj;Jk; El;g Kiwfs; ,uz;il 
gl;bay;gLj;Jf. 

2. jsNkir Kiw mstPl;bd; NghJ gpd;tUk; cgfuzq;fspd; 
xt;nthU njhopw;ghLfisf; Fwpg;gpLf. 

 a. J}f;F Fz;L

 …………………………………………………………………

……………. 

 b. Kisfs; 

 …………………………………………………………………

…………… 

 c. msTehlh 

 …………………………………………………………………

…………… 

3. jsNkirapd; gpujp$yq;fs; ,uz;L Fwpg;gpLf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

4. epyj;jpy; mike;Js;s A> B vd;Dk; Nfhl;bypUe;J O vd;Dk; 
Gs;spia cUtpd; gb jpUj;jkhff; Fwpg;gpLtjw;F 
mtrpakhd cgfuzj;ij jUf. 

  C 

 

  O  B  

 ………………………………………………………….. 

 

        A 

(M) fhzpapd; gug;gsit rq;fpyp msit %yk; fzpf;fyhk;. 

1. rq;fpyp msitf;fhf gad;gLj;Jk; rq;fpypfs; %d;W jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 
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2. rq;fpyp msitapd; mD$yq;fs; ,uz;L jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

3. jsf;Nfhl;il njupT nra;Ak; NghJ ftdpf;f Ntz;ba 
tplaq;fs; ,uz;L jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

4. rq;fpyp ehlh msTj;jpl;lj;jpy; Kf;Nfhzg;gLj;jy; Nfhl;ghL 
gad;gLk;. ,jd; NghJ rPuhf gpupf;fg;gl;l Kf;Nfhzq;fshf 
fhzp tFf;fg;gLk;. mJ Nghd;w rPuhd Kf;Nfhzpnahd;iw 
tiue;J fhl;Lf. mjpy; Nfhzq;fspd; ngWkhdq;fis 
Fwpg;gpLf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 
 

(,) ];Nubah cgfuzj;ijf; nfhz;L fpilj;J}uq;fis 
msg;gjw;fhf thrpg;G ngWk; NghJ thrpg;GNfhypy; thrpg;G 
fhl;rpaspj;j tpjk; glj;jpy; fhl;lg;gl;Ls;sJ. 
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  kj;jpa khfhz fy;tpj;jpizf;fsk;     juk; 12  caph;Kiwikfs; njhopEl;gtpay; 

 

 

i. glj;jpy; X> Y Mfpatw;iw tiuaWf;f. 

  X ………………………………………………………………………….. 

Y ………………………………………………………………………….. 

ii.  X, Y  Mfpatw;wpd; thrpg;Gfis jUf. 

X …………………………………………………………………………. 

Y …………………………………………………………………………. 

iii. ,t;thrpg;Gfshy; fhl;lg;gLk; fpilj;J}uj;ij fzpf;Ff. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

(<) ve;j tifahd cgfuzKkpd;wp ePsj;ij msg;gjw;fhff; ftL 
itj;jy; Kiwiaf; ifahsyhk;. xUtuJ xU ftl;bilj;J}uk; 

50cm MFk;. mtu; A,B Mfpa ,uz;L Gs;spfspuz;Lf;Fk; 
,ilapyhd J}uj;ij mse;j NghJ fpilj;j ftl;bilj; 
J}uq;fspd; vz;zpf;if 35> 36> 37 Mf fhzg;gl;ld. 

1. mtu; mse;j J}uk; vt;tsT ? 

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

……………………………………………………………… 

2. ,k;KiwapdJ nrk;ik 1/50 ( 2% ) vdpd; cz;ikahd J}uk; 
NtWg;gLk; tPr;ir Fwpg;gpLf. 

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

……………………………………………………………… 

3. ,k;Kiwapd; Xu; mD$yj;ijAk;> Xu; gpujp$yj;ijAk; 
Fwpg;gpLf. 

  mD$yk;

 …………………………………………………………………………

…………… 

  gpujp$yk;

 …………………………………………………………………………

…………… 
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(C)(m) rkTau Nfhl;L glnkhd;wpd; %yk; njupT nra;j epyg;gFjpapy; 
rkkhd Fj;Jauq;fs; ngwg;gLk;. 

1. rkTau NfhL vd;why; vd;d ? 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………… 

3. rkTau Nfhl;bd; ,ay;Gfs; ,uz;L jUf. 

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

……………………………………………… 

3. rkTau Nfhl;L tiug;glj;jpd; gz;Gfs; ,uz;il jUf. 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………… 

4. gpd;tUk; jiu ,ay;Gfis rkTau Nfhl;Lfspd; %yk; fl;Lf. 

  a. ,wf;fk;      b. rha;T 

 

 

 

  

5. khztndhUtdpd; rkTauf; Nfhl;Lg; glnkhd;iw jahu;gLj;Jk; 

NghJ gpd;tUk; juTfis ngw;whd;. ,jpy; 93m, 92m cr;r 
Nfhl;il tiuf. 

       99     96     94      91 

 

  97.5         90 

  
   95         89.5 
 

    93.5     88 

 

        

89 

         

92 

          

95 

         

92 

        

93 

     

91.5 
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(M)1. kl;lq;fhzypy; gad;gLk; gpd;tUk; gjq;fis tiuaWf;f. 

  a. Fj;Jauk; 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………… 

  b. Kd;ghu;it mstPL 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………… 

  c. gPlFwp 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

…………………………… 

  d. gpd;ghu;it mstPL 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………… 

2. fPNo jug;gl;Ls;s cUtq;fis nfhz;l rkTau NfhLfs; 
%yk; fhl;lg;gLk; jiuj;Njhw;w NtWghLfis jUf. 

 a. U tbt tpspk;Gf; NfhL 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………… 

 b. V tbt tpspk;Gf; NfhL 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………… 

3. epykl;lkhf;fypd; NghJ vLf;fg;gl;l gpd;ghu;it> Kd;ghu;it 
kw;Wk; Vida jfty;fs; tupglj;jpy; fhl;lg;gl;Ls;sd. 
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        100m 

 

 

tupg;glj;ij mbg;gilahff; nfhz;L gpd;tUtdtw;iw jUf. 

i. P ,d; cauk; …………………………………………………. 

ii. Q ,d; cauk;

 …………………………………………………… 

iii. PQ Mfpa Gs;spfspilNaahd Fj;JauNtWghL

 ……………………… 

 

(,)1. fPo;tUk; ml;ltizapYs;s juTfisg; gaad;gLj;jp 
cgfuz cauk;> Fj;Jauj;ij fzpf;f. 

Point BS HI IFS FS Elavation Remarks 

A 1.43    40m  

B   2.46    

C 1.36   2.72   

D   1.78    

E   1.62    

F 1.4   0.9   

G    0.8   
 

2. epymsit> kl;lq;fhzy; Mfpatw;wpd; NghJ 

gad;gLj;jg;gLk; A, B, C, D Mfpa cgfuzq;fs; gw;wpa 

RUf;fk; jug;gl;Ls;sJ. mjw;fika i, ii, iii Mfpa 
tpdhf;fSf;F tpil jUf. 

 A. rpy;Y mjDld; ,ize;jkhdp> ifg;gpb Mfpad cz;L. 

B. rpwpa mupaj;ijf; nfhz;l ,J rq;fpyp mstPl;bd; NghJ 

90O ,idj; njupT nra;J Fwpj;Jf;nfhs;s gad;gLk;. 

 C. jsg;gPlj;jpd; kPJs;s xUGs;spf;F xg;ghd xUGs;spia 
epyj;jpy; milahskpl gad;gLk;. 

 D. epy msitapd; NghJ vy;iyg;Gs;spia njspthf 
,dq;fhzy; 

BS 

2.1 

m 

 

FS 

5.3

m BS 

0.5 

FS 

6.1 

BM 

P 
Q 

X 

Y 
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i. Nkw;gb jfty; %yk; Fwpg;gplg;gLk; cgfuzq;fis ngaupLf. 

A ………………………………………………………….  

B ……………………………………………………….. 

C ………………………………………………………….. 

D ………………………………………………………….. 

ii. Nkw;gb cgfuzq;fSs; fpilj;J}uj;ij msg;gjw;fhfg; 
gad;gLj;jjf;f cgfuzk; ahJ ? 

…………………………………………………………………………

………………………………………………………………………

……………………………… 

iii. rq;fpyp epymsitpd; NghJ gad;gLk; cgfuzk; vJ? / 
vit? 

…………………………………………………………………………

…………………………………………………………………………

…………………………… 
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Nju;r;rp 4 : capu;KiwikfspYs;s ePu;tsq;fs; gw;wp EZfpaha;thu;. 
 
(A) capu;Kiwikf;F ePiu toq;Ftjw;nfd ePu;Kjy; gad;gLfpwJ.  

  1. ePu;Kjy;fs; vd;why; vd;d ? 

…………………………………………………………………………

………………………………………………………………………… 

3. ePu;Kjnyhd;iw njupT nra;Ak; NghJ ftdj;jpw;nfhs;s Ntz;ba 
tplaq;fs; %d;W Fwpg;gpLf. 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

………………………………………………………………… 

4. tptrhap xUtu; jdJ fpzw;wpd; ePu;kl;lk; epykl;lj;jpypUe;J 12m f;F 
fPNo cs;snjd Fwpg;gpl;lhu;. ,e;j ePu; %yj;jpypUe;J ePiu 
ngWtjw;fhd nghUj;jkhd Kiwiaf; Fwpg;gpLf. 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

………………………………………………………………… 

(B) ePu; xd;W Nruj;jf;fthW epyj;jpDs; mike;Js;s xU ghiwg;gilNa 
ePNue;jp vdg;gLfpd;wJ. 

 D   A  E B 

 

 

 

 

 C 

 

            F 

  1. gFjpfisg; ngaupLf. 

 A ……………………………………………………D …………………………………………………… 

 B …………………………………………………..E ……………………………………………………… 

 C …………………………………………………..F ……………………………………………………… 
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3. NkNy tupg;glj;jpy; cs;s ve;j ePNue;jpapy; njhlu;r;rpahf ePu; 
ntspNawpf;nfhz;bUf;;Fk; ? 

……………………………………………………………………………

……………………………………………………………………… 
4. ,jw;fhd fhuzk; ahJ ? 

……………………………………………………………………………

……………………………………………………………………… 
5. epyf;fPo; ePupd; msT ehsiltpy; Fiwtjw;fhd fhuzk; ahJ ? 

……………………………………………………………………………

……………………………………………………………………… 

(C) ePu; kpifahf Efug;gLtjdhy; epyf;fPo;ePu; kPs; epuk;giy tpUj;jp nra;a 
Ntz;baJ mtrpakhFk;. 

  1. epyePu; vd;why; vd;d ? 

…………………………………………………………………………

………………………………………………………………………… 

3. epyePu; kPs; epuk;gypy; nry;thf;F nrYj;Jk; fhuzpfs; ,uz;L jUf. 

……………………………………………………………………………

……………………………………………………………………… 
4. epyf;fPo; ePu; kPs; epuk;giy tpUj;jp nra;aj;jf;f topfs; %d;W jUf. 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

………………………………………………………………… 
5. epyePupd; kPs; epuk;gy; Kiwfs; vit ? 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

………………………………………………………………… 
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Nju;r;rp 5 : ePupd; juj;ijj; Jzpthu;. 
 
(A) ePupd; juk; gy;NtW gukhdq;fspy; nry;thf;F nrYj;JfpwJ.  

  1. ePupd; juk; vd;why; vd;d ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

  2. ePupd; ntg;gepiy khWg;gLtjpy; nry;thf;F nrYj;Jk; fhuzpfs; %d;W 
jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

  3. ePu;tho; mq;fpfspd; Fbj;njhif kl;l NtWg;ghl;by; ntg;gepiy 
nry;thf;F nrYj;Jk; gpd;tUtdtw;wpd; tsu;r;rp mjpfupg;gjpy; 
nry;thf;F nrYj;Jk; ntg;gepiyapd; msTfis Fwpg;gpLf. 

 i. gpshe;jd;fs;  

 …………………………………………………………… 

 ii. gr;ir my;fhf;fs; 

 …………………………………………………………… 

 iii. raNdh gw;wPupahf;fs;

 …………………………………………………………… 

(B) ePupd; epwkhdJ Njhw;w epwk;> cz;ik epwk; vd ,U tifg;gLk;. 

  1. Njhw;w epwk; vd;why; vd;d ? 

…………………………………………………………………………………

………………………………………………………………… 

  2. Njhw;w epwq;fs; cUthtjpy; nry;thf;F nrYj;Jk; fhuzpfs; %d;W 
jUf. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………… 



25 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;     juk; 12  caph;Kiwikfs; njhopEl;gtpay; 

 

4. mad;fs;> mkpyq;fs;> jdpd; Nghd;wtw;why; cUthFk; epwq;fs; 
%d;W jUf. 

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

……………………………………………………………………… 
5. cz;ik epwj;ij Jzpa gad;gLk; cgfuzk; xd;W jUf. 

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

……………………………………………………………………… 
6. ePupd; epwj;jpd; Kf;fpaj;Jtk; ,uz;L jUf. 

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

……………………………………………………………………… 

(C) jukhd ePu; vt;tif RitiaNah> kzj;ijNah nfhz;buhJ. 

 

(D) ghiwfs; thdpiyahyopAk; NghJ ePUld; mad;fs; Nru;tjhy; ePu; td;ik 
jd;ik Vw;gLk;. 

  1. jw;fhypf td;ikf;F fhuzkhd ,U mad;fis Fwpg;gpLf. 

…………………………………………………………………………

………………………………………………………………………… 

  2. jw;fhypf td;ikia ePf;Fk; Kiwnahd;iw jUf. 

………………………………………………………………………………

…………………………………………………………………… 

4. ePupd; td;ik jd;ikapd; Kf;fpaj;Jtk; ,uz;L jUf. 

……………………………………………………………………………

……………………………………………………………………… 

Rit / kzk; fhuzkhf mikAk; 
,urhad gjhu;j;jk; 

%yk; 

JU / 
cNyhfr;Rit 

 Fe > Mn epyj;jpYs;s fdpAg;Gf;fs; 

 
……………………

…. 

nkNjd; thA  rpijtilAk; Nrjdg; 
gjhu;j;jq;fs; 

mOfpa $o; 
Kl;il kzk; 

 
……………………

….. 

fhw;wpd;wptho; Ez;zq;fp 
nraw;ghL> 
epyj;jpYs;s fe;jf mad;fs; 

Cp kw;Wk; %ypif  
( kUe;J RitAk; 
kzKk; ) 

 
   Cp 

 
……………………………………

……. 
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(E) ePupd; juj;ij jPu;khdpf;Fk; Fwpf;fhl;bahf me;j ePupy; trpf;Fk; nfhypNghk; 
gw;wPupahf;fspd; vz;zpf;ifia gad;gLj;jyhk;. 

  1. Coliform gw;wPupah R+oYf;F tpLtpf;fg;gLk; Kiw ahJ ? 

……………………………………………………………………………

……………………………………………………………………… 

  2.   Coliform fspd; rpwg;gpay;G %d;W jUf. 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

………………………………………………………………… 

(F) ntt;NtW gjhu;j;jq;fs; ePUld; Nru;tjhy; gad;ghl;Lf;F  nghUj;jkw;wjhf 
ePupd; juk; nfLjy; ePu; khriljy; vdg;gLk;. 

  1. ePu; khriljYf;F fhuzkhFk; khrhf;fpfspd; tiffs; %d;W jUf. 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

………………………………………………………………… 

  2. capu;Kiwikfspd; kPJ ePu; khriljypd; jhf;fk; ,uz;L jUf. 

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

………………………………………………………………… 

(G) ntt;NtW Njitf;F gad;gLj;jpa gpd;du; ntspNaWk; ePu; fopT ePu; 
vdg;gLk;. 

  1. fopT ePiu tifg;gLj;Jf. 

……………………………………………………………………………

……………………………………………………………………………

…………………………………………………………………………… 

  2. fopT ePu; gupfupg;gpd; Kf;fpaj;Jtk; ,uz;L Fwpg;gpLf. 

……………………………………………………………………………

……………………………………………………………………………

…………………………………………………………………………… 

  3. Jizahd gupfupg;gpy; Ez;zq;fpfis gad;gLj;Jtjd; Nehf;fk; ahJ ? 

…………………………………………………………………………………

………………………………………………………………………… 
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Nju;r;rp 6 : tzpf uPjpapy; jukpf;f jhtuq;fis cw;gj;jp nra;tjw;fhd 
Maj;jj;ij ntspf;fhl;Lthu;. 
 
1) jhtuq;fs; jkJ ,dj;jpd; ,Ug;Gf;fhf Gjpa jhtuq;fis ngUf;fp 
nfhs;sy; jhtu ,dg;ngUf;fk; MFk;. 

A)1. fPNo jug;gl;Ls;s ,ilntspapy; ,dg;ngUf;fKiwfis 
tifg;gLj;jp fhl;Lf? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………… 

2. gjpaKiw ,dg;ngUf;fk; vd;why; vd;d? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

3. NkNy Fwpg;gpl;l ,dg;ngUf;f Kiwapd; mD$yq;fs;> gpujp$yq;fs; 
,t;tpuz;L jUf. 

  mD$yq;fs; 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

  gpujp$yq;fs; 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

4.jhtunkhd;wpy; ,dg;ngUf;fk; rpwg;ghf eilngWnkdpd; ,jdpdhy; 
fpilf;f$ba gad;fs; ,uz;L jUf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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2) nraw;ifahd ,ypq;fkpy;Kiw ,dg;ngUf;f tifapy; Jz;lq;fs; 
%ykhd ,dg;ngUf;fKk; xd;whFk;. 

1. jhtuq;fspypUe;J ngwf;$ba jhtuj;Jz;l tiffis Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

2. nghUj;jkhf ,izf;f. 

a. td;itu jz;LJz;lk;  1. fgpygr;ir epwkhd 
Jz;lk; gad;gLk;. 

b. ,ilitu jz;LJz;lk;  2. ngNfhdpah *yk; 
,dg;ngUf;fk;. 

c. nkd;itu jz;LJz;lk;  3. 8 – 10 cm tiuahf 
fhzg;gLk;. 

d. Ntu; jz;LJz;lk;  4. ,ypf;Ndw;wkilahj 
cr;rpJz;L 

e. ,iy Jz;lk;   5. 10 – 30 cm ePskhd 
jz;L gad;gLk;. 

3. jz;LJz;lq;fis eLk;NghJ mtw;wpYs;s ,iyfs; Kw;W 
KOjhf ePf;fg;glhikf;F fhuzk; ahJ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
4. jz;LJz;L Ntu;nfhs;tijj; Jupjg;gLj;Jtjw;fhfg; gad;gLk; 
jhtu XNkhd; xd;W jUf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

3) Ntu;j;njhFjpia nfhz;Ls;s xU jhtuj;Jld; kw;WnkhU jhtuj;jpd; 
xU gFjpia ,izj;J xU jdpj; jhtukhf tsu;j;njLj;jy; xl;Ljy; 
MFk;. 
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1. xl;LNtiyf;fhf gad;gLj;jg;gLk; xl;LKisapy; 
fhzg;glNtz;ba ,uz;L ,ay;Gfis Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

2. xl;LNtiyia ntw;wpfukhfr; nra;tjw;fhfr; nra;a Ntz;ba 
,uz;L tplaq;fis Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

3. gpd;tUk; glq;fSf;F nghUj;jkhd xl;Ljy; tifia vOJf. 

 

 

 

7. xl;LNtiyapd; mD$ynkhd;iw jUf. 

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………… 

A) jhtuq;fs; jkJ ,dj;jpd; ,Ug;Gf;fhf Gjpa jhtuq;fis ngUf;fp 
nfhs;sy; jhtu ,dg;ngUf;fk; MFk;. 

a)1. gjpaKiw ,dg;ngUf;fk; vd;why; vd;d? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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2. NkNy Fwpg;gpl;l ,dg;ngUf;f Kiwapd; mD$yq;fs;> 
gpujp$yq;fs; ,t;tpuz;L jUf. 

  mD$yq;fs; 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

  gpujp$yq;fs; 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

3. xl;LNtiyf;fhf gad;gLj;jg;gLk; xl;LKisapy; 
fhzg;glNtz;ba ,uz;L ,ay;Gfis Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

4. xl;LNtiyia ntw;wpfukhfr; nra;tjw;fhfr; nra;a Ntz;ba 
,uz;L tplaq;fis Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………… 

b) Ez;zpdg; ngUf;fj;;jpw;nfdg; gad;gLj;jg;gLk; Ex Plant ,d; 
mbg;gilapy; Ez;zpdg; ngUf;f KiwAk; NtWg;gLk;. 

1. tu;j;jf uPjpahd xf;fpl;L nra;ifapd; NghJ gad;gLj;jg;gLk; 
Ez;zpdg; ngUf;f Kiwia Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………… 

 
2. tu;j;jf uPjpahd md;dhrp kw;Wk; thior; nra;ifapd; NghJ 
,yq;iapy; gad;gLj;jg;gLk; Ez;zpdg; ngUf;f Kiwia 
Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………… 

 
3. jhtu ,dg;ngUf;fYf;F Nkyjpfkhf ,ioatsu;g;gpd; NtW 
gpuNahfj;ij Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………… 
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4. ,ioatsu;gGf;fhfg; gad;gLk; eLif Clfj;jpy; fl;lhakhff; 
fhzg;gl Ntz;ba %d;W gad;fis Fwpg;gpLf. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………… 

 

c) ehw;WNkilfis mikj;J cau;jukhd ehw;Wf;fis cw;gj;jp 
nra;a KbAk;. 

1. ehw;WNkil vd;why; vd;d? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

2. tu;j;jf uPjpapy; ehw;Wf;fis cw;gj;jp nra;tjw;fhf 
gad;gLj;jg;gLk; El;gKifs; ,t;tpuz;L jUf 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………. 
3. ,k;Kiwapy; cw;gj;jp nra;ag;gLk; ehw;Wf;fis ehl;Lk; NghJ 
,wg;G tPjk; cau;thf ,Uf;Fkhdhy;; mjw;fhd fhuzq;fs; 
,uz;il gl;bay;gLj;Jf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
4. ehw;Wf;fis cw;gj;jp nra;tjw;fhd fl;likg;G xd;iw jUf 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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d) fPNo ml;ltizapy; jug;gl;Ls;s gjpa ,dg;ngUf;f 
mikg;Gfisg; gad;gLj;jp ,dg;ngUf;fj;jf;f xt;nthU 
jhtuj;ijf; Fwpg;gpLf. 

  

2.  jz;LJz;lq;fis eLk; NghJ mtw;wpy; cs;s ,iyfs; 
Kw;W KOjhf ePf;fg;glhikf;F fhuzk; ahJ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
 
3. jz;LJz;L Ntu; nfhs;tij Jupjg;gLj;Jtjw;fhfg; gad;gLk; 
jhtu XNkhd; tif xd;wpid ngaupLf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
4. gjpitj;jy; ,dg;ngUf;f Kiwapd; Nfhl;ghL vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

 

 
 
 
 
 
 
 
 
 
 
 

gjpa ,dg;ngUf;f mikg;G jhtuk; 

a. Xb  

b. Fkpo;  

c. Ntu;j;jz;L fpoq;F  

d. jz;L Kfpo;  

e. cwpQ;R  

f. jz;L fpoq;F  
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Nju;r;rp 7 : ePu;tho; capupd tsf; ifj;njhopypy; <LgLtjw;fhd 
Maj;jj;ij ntspf;fhl;Lthu;. 
 

1)(m) ePu;tho; capupd ts ij;njhopy; gpujhdkhf myq;fhu kPd; tsu;g;G> 
czTf;fhd kPd; tsu;g;G vd ,uz;L tifg;gLk;. 

1. ePUapupd tsu;g;G vd;why; vd;d? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
2. myq;fhu kPd; tsu;g;gpd; Kf;fpaj;Jtk; ,uz;L jUf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

3. nghUj;jkhd tpilia njupT nra;J ,izf;f. 

  epuy; A      

 epuy; B 

i. Eiuf;$L mikg;git   a. mTl;lhu];> 
Nru;rpyp]; 

ii. thapDs; milf;fhf;Fk; kPd;  b. b];f];> x];fh 

iii. Kl;ilia gug;Gk; kPd;   c.   i/gw;wu;> Fuhkp 

iv. Kl;ilia ,lg;gLj;Jk; kPd;  d. fhg;> Nfhy;l; /gp~; 

4.  mff;fUf;fl;ly; Nkw;nfhs;Sk; kPdpdq;fs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

(M) kPd;fspd; ,dtpUj;jp nraw;ghl;lhy; ehl;bd; me;epa nryhtzp 
mjpfupf;Fk;. 

1. kPd;fspd; ,dtpUj;jpf;fhf ,lnkhd;iw njupT nra;Ak; NghJ 
ftdpf;f Ntz;ba fhuzpfs; %d;W jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………
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………………………………………………………………………………

……………………………………………………………… 

 

2. gpd;tUk; kPd;fspd; tsu;r;rp epiy fl;lq;fspy; ,ilntspapy; 
tuf;$ba fl;lk; vd;d ? 

Kl;il 

 

……………….. 

 

………………. 

 

………………. 

 

re;ijf;F mDg;Gk; kPd; 

 

ngw;Nwhu; kPd; 

 
3. ,dtpUj;jpf;fhd ngw;Nwhu; kPd; njuptpy; ngw;Nwhu; kPd; nfhz;bUf;f 

Ntz;ba ,ay;Gfs; ,uz;L jUf. 
………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
4. ,dtpUj;jp njhl;bapDs; kPd;fSf;F toq;f Ntz;ba epge;jid 

vit ? 
………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
 

 

(,) kPd; tsu;g;gpy; ehshe;j fUkq;fis rpwg;ghf guhkupg;gjhy; 
cw;gj;jpia mjpfupf;fyhk;. 

1. milg;Gf;Fwpapy; jug;gl;l kPd;tiffis nfhz;L fPo;tUk; 
tpdhf;fSf;F tpilaspf;f. 
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 ( ry;ghbah> tpyhq;F> Vd;[y;> fpupnfhuypah> ePy Vd;[y;> fhitah 
) 

a. ehl;Lf;NfAupa kPdpdk; 
b. RNjr kPdpdk; 
c. mwpKfk; nra;ag;gl;l kPdpdk; 
d. ed;dPu;kPd; 
e. ctu; kPd; 
f. fldPNuup kPd; 

2. ehshe;jk; nra;aNtz;ba fUkq;fs; ,uz;L jUf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

3. tzpf kl;l kPd; tsu;g;gpy; gad;gLk; kPd;njhl;bfs; jUf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

4. rup vdpd; (   ) vdTk; gpio vdpd; ( X ) vdTk; ,Lf. 

    a. ehnshd;Wf;F kPdpdJ cly; epiwapd; Vwj;jho 5% msT 
czT toq;f        Ntz;Lk;.    
     (   ) 

  b. ePupy; NgzNtz;ba ntg;gepiy 30O C MfapUj;jy;.  
 (   ) 

  c. ePupd; PH ngWkhdk; 6.5 - 7.5 Mf fhzg;glNtz;Lk;. 
 (   ) 

 

(<) kPd; Nehnahd;W njhw;wpajd; gpd; mjw;Fg; gupfhuk; nra;tij 
Kd;dNu mjid jtpu;j;J nfhs;sy; kpf Kf;fpakhdJ. 

1. kPd;fspy; Neha; Njhd;Wtjpy; nry;thf;F nrYj;Jk; fhuzp 
xt;nthd;W jUf. 

  ngsjPf fhuzp 

  capupay; fhuzp 

  ,urhad fhuzp 

2. rupahd tpilia njupT nra;J ,izf;f. 

epuy; A      

 epuy; B 

a. gw;wPupah     1. Saprplegnia 
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b. jdpf;fy xl;Lz;zp    2. Vibrio 

c. gy;fy xl;Lz;zp    3. Lymphocyshs 

d. gq;fR      4. Argulus 

e. ituR      5. Trichodina 

 

3.  gpd;tUk; ml;ltizia epug;Gf. 
 

Neha; NehawpFwp gupfhuk; 
nrl;il mOfy; nrl;il ,ioak; 

fiujy; 
 

Nll;uhiu itukpNdrp];   

 
 
 
 
4. kPd;fis nfhz;L nry;Yk; NghJ gpd;tUk; gjhu;j;jq;fs; 

gad;gLj;Jtjd; Nehf;fk; vd;d ? 

  i. fwpAg;G 

  ii.  MS- 222 

  iii. mNkhdpah cwpQ;rp 
 

2) (m) Guj Njitia epiwT nra;tjw;fhf czTf;fhd kPd;tsu;g;G 
Nkw;nfhs;sg;gLk;. 

 
1. nghUj;jkhd tpilapd; ghy; ,izf;f.(czTf;fhd kPd; tsu;g;G) 

 a. ed;dPu; kPd;      nej;jpyp 

 b. mwpKf nra;ag;gl;l kPd;    fhu;g;gPd; 

 c. midj;JKz;zp kPd;    kpupfy; 

 d. CZz;zp      NuhF 

 e. ctu;ePu; kPd;     fl;yh 
 
2. jlhff;jpy; kPd;fis tsh;f;Fk; NghJ Nkw;nfhs;s Ntz;ba 

eltbf;iffs; ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
 
 
 
3. Fsj;jpid ePu; epug;Gk; Kd; nra;ag;gLk; nraw;ghLfs; vit? 

………………………………………………………………………………

………………………………………………………………………………
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………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
4. Fsj;ij tsg;gLj;jy; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
(M)  
1. gy;ypd tsu;g;G kPd; tsu;g;ig Nkw;nfhs;tjd; ed;ikfs; ,uz;L 

jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

…………………………………………………………… 

2. capu; ,iu toq;Ftjdhy; fpilf;f $ba mD$yq;fs; 
,uz;biz gl;baw;gLj;Jf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
3. cld; gpwe;j Ml;bkpah kw;Wk; Nehg;gpypahf;fis toq;Ftjd; 

gpujhd fhuzk; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
4. kPd;fis re;ijf;F mDg;Gk; Kiwfs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

3) (m) re;ijapy; mjpf Nfs;tpAld; fhzg;gLk; jhtuq;fs; MFk;. 
1. ePu;jhtuk; vd;why; vd;d ? 
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………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
2. fPOs;s njhl;bapy; tsUk; ePu;r;R+oYf;fika jhtuq;fs; 

mikaf;$ba tpjj;ij tiue;J ngaupLf. 
 
 

 

 

3. moF tif ePu;jhtu tsu;g;gpd; Kf;fpaj;Jtk; ,uz;L jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

4. ,yq;ifapy; gutyhf tsu;f;fg;gLfpd;w myq;fhu ePu;j;jhtuk; vit 
? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

(M) 

1. rPnke;J njhl;bapy; ePo;tho;jhtuk; tsu;f;Fk; NghJ ifahSk; 
Kiwfs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. gpd;tUk; ml;ltizia ePu;tho; jhtuq;fspd; ,dg;ngUf;fj;ij 
mbg;gilahf nfhz;L epug;Gf. 
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epuy; A     epuy; B ( 

cjhuzk;) 

    jz;LJz;lk;     a. 

    b.       nr[pNlupah 

    c.       vNkrd; ,dk; 

    Xb       d. 

3. czTf;fhd ePu;jhtu tsu;g;gpy; gad;gLk; ePu;jhtuq;fs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

4. ePu;jhtu nra;ifapYs;s fhzg;gl$ba gpur;rpidfs; vit? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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Nju;r;rp 8 : njhopDl;gj;ijg; gpuNahfpj;J tpyq;F cw;gj;jpapy; 
<LgLtjw;fhd Maj;jj;ij ntspf;fhl;Lthu;. 
 
1) (m) fhy;eil tsu;g;gpy; gy;NtW njhopDl;g cj;jpfis 
gad;gLj;Jtjhy; tUkhdk; mjpfupf;Fk;. 
1. gz;iz tpyq;F tsu;g;G njhopDl;gk; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. cau;njhopDl;g Kiwahd RFID Kiwapd; %yk; ngwg;gLk; gad; 
vJ ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
3. cau;njhopDl;g Kiwgad;gLj;Jtjd; Kf;fpaj;Jtk; ,uz;L jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
4. njhopDl;gk; %yk; Ntl;iff;fhd xUKfg;gLj;jypd; gpujhd 
mD$ynkhd;iw jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
(M) Gwf;fhuzp> R+oy; fhuzpfspy; ,Ue;J Vw;gLk; ghjpg;ig Fiwf;f 
njhopDl;gk; gad;gLk;. 
1. Nfhop tsu;g;G Kiwfs; %d;wpid jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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2. NkNy Fwpg;gpl;l %d;W Kiwfspd; gpujhd NtWg;ghLfs; ,t;tpuz;L 
tPjk; jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
3. fd$snkhd;wpy; njhFf;fg;gLk; tpw;wkPd; tif vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

4.   

a) mUfpy; fhl;lg;gl;Ls;s fl;likg;gpd; ngau; vd;d? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

  

b) 1m2 gug;gpy; guhkupf;f $ba Nfhop FQ;Rfspd; vz;zpf;if ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

  

5. gpd;tUk; A. B glj;ij ftdpf;f. 
 

 

 

  
 
 
 
 
               

                        A       B 

NkNy ntt;NtWg;gl;l ,uz;L FQ;Rtjpapy; NfhopFQ;rpapd; elj;ijf; 

Nfhyk; khWg;gl;L fhzg;gLfpd;wJ. ,jw;fika> A, B FQ;Rtjpapy; 
Vw;gl;Ls;s elj;ijf; Nfhyk; Vw;gl fhuzk; kw;Wk; mjid 
rPuhf;Ftjw;fhd cj;jpiaAk; jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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(,) fUf;fl;lg;gl;l Kl;ilapd; Kisa tpUj;jpf;fhd R+oy; 
epiyikfis toq;fp Kl;il milfhf;f Muk;gpj;J 21 ehl;fspy; 
FQ;Rfis nghupf;f nra;jy; milfhj;jy; MFk;. 
 
1. milfhj;jy; nraw;ghl;Lf;F nghUj;jkhd milNfhopfspd; 
,ay;Gfis Fwpg;gpLf? . 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

2. milg;nghwp tiffis Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
3. NkNy ePu; Fwpg;gpl;l milg;nghwpfspd; NtWg;ghLfs; ,uz;L jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
4. milg;nghwpnahd;wpy; nghUj;jkhd Kl;il itf;fg;gLk; tpjj;ij 
fPOs;s rJuj;jpy; tiue;J Fwpj;J fhl;Lf. 
 
 
 
 
 
 
 
 

5. milg;nghwpapy; fhzg;gLk; epge;jidfspy; A epuypYk; mjDld; 

njhlu;Gila tplak; B epuypYk; fhzg;gLfpd;wJ. mjw;fika 

ngUj;jkhd tplaj;ij A epuYld; xg;gpl;L ,izf;f. 
 

   epuy; A      epuy; B 

a. rhuPug;gjd;    1. fz;lypd; cgfuzk; 
gad;gLk;. 

b. ntg;gepiy    2. Kl;ilNahl;Lld; Kisak; 
xl;Ljiy jtpu;j;jy; 

c. fhw;Nwhl;lk;      3. eypthd vd;G tsu;r;rp Vw;gly;. 

d. Kl;ilia jpUg;gy;     4. FQ;R nghupf;Fk; tPjk; 
Fiwayhk; 

e. Kl;ilapd; capu;g;G jd;ikia    5. fhw;Nwhl;lk; toq;fy; 
   guPl;rpj;jy;  
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(<) milfhj;jYf;fhd Kl;il njuptpy; mf> Gw ,ay;G ftdpf;fg;gLk;. 
 
1. Kl;ilia njupT nra;Ak; NghJ ftdpf;f Ntz;ba mf ,ay;G vit 
? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
2. Nfhop Kl;ilapd; tbtr;Rl;bia fzpf;f gad;gLk; R+j;jpuk; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
3. militg;gjw;F nghUj;jkhd Kl;ilapd; tbtr; Rl;b mz;zsthf 
vt;thwhf ,Uj;jy; Ntz;Lk; ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
4. Kl;ilia milf;fhf;Fk; NghJ fUf;fl;lg;gl;l Nfhop Kl;ilapYs;s 
Kisa tsu;r;rpia fz;lypd; cgfuzj;jpd; %yk; mtjhdpf;fj;jf;f 
Mff; Fiwe;j ehl;fspd; vz;zpf;if vj;jid ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

5. rup vdpd;(  √  ) vdTk; gpio vdpd; ( X ) vdTk; ,Lf. 

a.Nfhop FQ;Rfs; gpwe;J 14tJ thuk; 1k; uzpf;fw; jLg;G kUe;J 
toq;fg;gLk;.   (   ) 

b.jukhd xU ehs; taJ Nfhop FQ;rpd; ruhrup cly;epiw 35-40g f;F 
,ilg;gl;ljhFk;. (   ) 

c.fUT+d; NehahdJ FQ;Rfspd; clypy; Kl;il kQ;rl;fU 
fhzg;glhjjhy; Vw;gLk;.  (   ) 
 
(c) gz;iz tpyq;F tsu;g;gpy; khL tsu;g;Gk; rpwg;Gkpf;fJ. 
1. khL tsu;g;G Kiwfspy; cau; ghYw;gj;jp jUk; khLfs; tsu;f;fg;gLk; 
Kiw vJ ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
2. mk;Kiwapd; gpujp$yq;fs; ,uz;il jUf. 
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………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
3. kiwg;gpl;l kidapy; fd;W> tsu;e;j khL vd;gtw;wpw;fhd ,lg;gug;ig 
jUf. 
  a. fd;W 
  b. tsu;e;j khL 
 
4. %ba kidfspy; khL tsu;f;Fk; NghJ gad;gLj;j;g;gLk; 
njhopDl;gk; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
5. fUT+d; Neha; Vw;g;gl fhuzk; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
 
(C) cau; ghy; cw;gj;jpf;fhf ghy; fwf;Fk; njhFjpfs; gpugy;akhd 
gad;gLj;jg;gLfpwJ. 
1. jd;dpaf;f ghy; fwf;Fk; njhFjp vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
 
 
2. jd;dpaf;f ghy; fwf;Fk; nghwpapd; tiffis jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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3. ghy; fwf;Fk; nghwpapd; gFjpfisAk; mtw;wpd; njhopiyAk; rupahf 
,zq;fz;L njhlh;GgLj;Jf? 
 
a. Kiyfhk;G fpz;zk;   1. re;jj;jpw;Fupa RUq;fy; 
tpupjy; 
b. ghy; Nrfupg;G ghj;jpuk;   2. cwpQ;ry; tpiria toq;fy; 
c. ntw;wplFoha; njhFjp   3. mKf;fj;jpd; mrhjhuz 
khwiyfhl;ly; 
d. Jbg;ghf;fp    4. ghiy Nrfupj;jy; 
e. ntw;wpl xOq;fhf;fp   5. Kiyfhk;Gfis ,izj;jy; 
f. ntw;wpl khdp    6. tspNjitia fl;LgLj;jy; 
 
4. milg;Gf;Fs; jug;gl;Ls;s rupahd tpilapd; fPo; NfhbLf. 
 

  a. Gwthupahf …………………………... ntw;wpl epiyikia 
Vw;gLj;Jtjd; %yk; ghw;gRtpdJ ghiy ntspNaw;wyhk;.  
       ( ntw;wplkhdpapd;> 
Kiyfhk;Gfspy;> cwpQ;ry; tpirfspy; ) 
 

  b. gRf;fspd; vz;zpf;if ………………………… ,Uf;Fk; NghJ 
jdptupir  Kiw gad;gLk;.   ( Fiwthf> eLj;jukhf> 
mjpfkhf ) 
 

  c. khWe;jd;ikAs;s tspj;Njitia ………………………%yk; 
jd;dpaf;fkhf fl;Lg;gLj;jyhk;. ( ntw;wplFoha; njhFjp> ntw;wpl 
xOq;fhf;fp> ntw;wpl khdp ) 
 
 
2) (m) ,aw;ifahf Kiyr; Rug;gpfshy; Ruf;fg;gLk; rpf;fyhd 
Nru;itfis nfhz;l Fok;G tbtpyhd jputk; ghy; MFk;. 
 
1. ghYf;fhd rl;luPjpapy; toq;fg;gLk; tiutpyf;fzj;ij jUf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

…………………………………………………………………………………

……………… 
2. fPwpl;l ,lq;fis epug;Gf. 
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3. ghypd; tpiyia epu;zapf;Fk; gpujhd ,uz;L fhuzpfs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
4. ghypd; juj;ij jPu;khdpf;Fk; fhuzpahd gRtpd; fwit fhy 
tpguj;jpw;fhd tiuig tiuf. 
 
 
 
 
 
 
 
 
(M) ghypd; juj;ij Nrhjizf;F cl;gLj;jp nfhs;tjd; %yk; ghYf;fhd 
tpiyia jPu;khdpf;fyhk;. 
1. ghYf;fhd gz;G uPjpahd Nrhjizfis jUf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
2. ghy; Nrfupf;Fk; epiyankhd;wpy; ghy; gupNrhjid nra;j KbTfs; 
fPo;tUkhW> 

  a. ghd;khdp thrpg;G  1.027 
. 

  b. jpUj;jw; fhuzp 0.011 

  nfhOg;G 3.5% vdpd; gpd;tUtdtw;iw fzpf;f. 
 

 i. nrk;ikahf;fg;gl;l ghd;khdp thrpg;ig fzpf;f. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

 ii. ghypd; jd;dPu;g;ig fzpf;f. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

 iii. ,g;ghy; fyg;glk; nra;ag;gl;ljh? > Mk; vdpd; mg;nghUis jUf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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3. ghYw;gj;jp epiyankhd;wpy; ghw;nghUl;fs; cw;gj;jp Kd;du; ghiy 
jahu;g;gLj;Jtjw;fhff;  ifahsg;gLk; NghJ njhopDl;g Kiw %d;iwj; 
jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
4. gpd;tUk; mkpyj;jd;ikf;Nfw;g ghypd; tifia jUf. 
mkpyj;jd;ik     ghy;khjpup 

0.10 – 0.18%    ………………………….. 

< 0.21%     ………………………….. 

>0.21%     ………………………….. 

3) jukhd Nfhopapiwr;rp ,d;W r%f epiyapy; mjpfsT tUkhdj;ij 
<l;bjUfpd;wd. 
1. Gnuhapyu; Nfhop vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
2. Nfhopapiwr;rpapd; juj;ij epu;zapf;Fk; GyDzu;T ,ay;Gfs; %d;W 
jUf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
3. ,iwr;rp jahupg;G gbKiwfis fPNo fhl;lg;gl;Ls;s gbapy; epyTk; 
ntg;gepiy> vLf;Fk; Neuj;ij jUf. 
 

a. RLePupy; mkpo;j;jy; 
 

  b. fLq; FspNuw;wy; 
 
4. Gnuhapyu; Nfhop ,iwr;rp re;ijf;F mDg;gg;gLk; gpujhd tbtq;fs; 
vit ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

5. nrhNr[]; jahupg;gpd; NghJ ntg;g ,iz ( Thermo couple ) 
vg;gupNrhjidf;F gad;gLk; ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
4)(m) Kl;ilapypUe;J NtWg;gl;l czT tiffs; jahupf;fg;gLfpd;wJ. 
,t;TzT cw;gj;jpapd; NghJ Kl;ilapd; juk; ftdpf;fg;gLk;. 
 
1. Kl;ilnahd;wpd; juj;ij jPu;khdpf;Fk; fhuzpfs; ,uz;il jUf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
2. N`h ngWkhdj;jpw;fika Kl;ilapd; juj;ij tifg;gLj;jp fhl;Lf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
 
 
 
3. Kl;ilapd; my;Gkpd; Rl;bf;fhd #j;jpuj;ij jUf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
4. epiwf;Nfw;g Kl;ilfis tifg;gLj;Jtjd; Kf;fpaj;Jtk; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

5. rup vdpd; ( √) vdTk; gpio vdpd; ( X ) vdTk; ,Lf. 
 

a) nghJthf xU Kl;ilapd; epiw 56g Mf fhzg;gl Ntz;Lk;. 

 (   ) 

b) Kl;ilnahd;wpd; fhw;wpilntsp ngupjhf my;yJ rpwpajhf ,Ug;gpDk; 

Kl;il ePupy; kpjf;Fk;.   (   ) 
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c) Kl;ilfspd; mf ,ay;ig Jzpa fz;lypd; cgfuzk; gad;gLk;.  (   

) 

d) FUjp> jirnghl;Lfs; tFg;G B tif Kl;ilapy; fhzg;gLk;.  (   

) 

 

(M) Kl;il rhu;e;j cw;gj;jpapy; Kl;ilj;J}s; cw;gj;jpAk; xd;whFk;. 
1. Kl;ilj;J}s; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
2. Kl;ilj;J}s; cw;gj;jp gbKiw fPNo jug;gl;Ls;sJ mij nfhz;L 
tpdhtg;gll; tpdhf;fSf;F tpil jUf. 
 
nehjpj;jy; 
 

a…………………… 

 

b……………………. 

 
rptpwp cyu;j;jy; 
 

c……………………. 

 

fsQ;rpag;gLj;jy; 
 

i. NkNy gbKiwapy; a, b, c ,lq;fspy; nra;ag;gLk; jahupg;G 
gbKiwfis jUf. 

   a…………………………………………. 

   b…………………………………………….. 

   c………………………………………………….. 

ii.  b gbKiwapy; Ngzg;gLk; ntg;gepiy> fhy msit rupahf jUf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 
 

iii. NkNy jahupg;G gbKiw vk;Kiwia gad;gLj;jp cw;gj;jp 
nra;ag;gLfpwJ ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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Nju;r;rp 9 : jukhd czT cw;gj;jpf;fhd Kiwapay;fisj; jpl;lkpLthu;. 
 
Nju;r;rp kl;lk; 9.1 

(a)1. czT gOjiljy; vd;why; vd;d ?\ 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………  
2. czT gOjiljypy; nry;thf;F nrYj;Jk; ngsjpf> ,urhad> 
capupaw; fhuzpfs; xd;W tPjk; Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

(b)1. ghz;lyiljy; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

2. ghz;lyiljypd; tifg;ghLfis Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

(c)1. nehjpj;jy; nraw;ghl;bd; NghJ fgpy epwj;jhf;fkhdJ> 

i. tpUk;gjf;f re;ju;g;gq;fs; 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

ii. tpUk;gjfhj re;ju;g;gq;fs; 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

2. nehjpak;rhu; fgpy epwk; Njhd;Wjypy; nry;thf;F nrYj;Jk; 
nehjpak; vJ ? 

………………………………………………………………………………

……………… 

(d)1. gpd;tUk; czTg;nghUl;fs; gOjiljypy; nry;thf;F nrYj;Jk; 
Ez;zq;fp ahit ? 

i. Nfhopapiwr;rp 

ii. ghy; 

iii. ntJg;gf cw;gj;jpfs;  

2. czT gOjiljypd; ghjfkhd tpisTfis Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………… 

 

Nju;r;rp kl;lk; 9.2 

(a)1. czT ew;fhg;G vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. czT ew;fhg;G nra;tjd; Nehf;fk; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

(b)1. cztpid gOjilar; nra;Ak; Ez;zq;fpfis gpujhdkhf %d;W 
Kiwapy; fl;Lg;gLj;jyhk; mit vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

2. gpd;tUk; ml;ltizia G+uzg;gLj;Jf. 

Nfhl;ghL ew;fhg;G Kiw cjhuzk; 

epNuhjpg;G 
nra;jy;  

  

 fjpubj;jy; 
ntg;ggupfupg;G 

 

(c)1. gpshd;rpq; nra;tjd; Nfhl;ghLfis Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

2. gpshd;rpq; nra;tjd; mD$yk;> gpujp$yk; %d;W tPjk; Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

(d)1. Fiwe;j ntg;gepiyapd; fPo; czT ew;fhg;G nra;Ak; Kiwwfis 
Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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………………………………………………………………………………

………………………………………………………………………………

………………………………  
2. FspNuw;wp cyu;j;jypd; Nfhl;ghLfis Fwpg;gpLf 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………… 

. 

Nju;r;rp kl;lk; 9.3 

(a)1. czT jahupg;gpd; GjpaNghf;Ffis Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
 

2. czT jahupg;G nrad;Kiwapd; NghJ rj;J}l;ly;> tsg;gLj;jy; 
,uz;bw;Fkpilapyhd NtWg;ghl;bid Fwpg;gpLf 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………… 
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. 

(b)1. cau; mKf;fj;jpy; gjg;gLj;jypd; NghJ> 

mKf;fk; 

fhyk; 

2. ,t;thW Nkw;nfhs;sg;gLk; czT nghUl;fs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

(c)1. kpd; Jbg;ghf;fy; ntg;gg;gLj;jy; Nkw;nfhs;sg;gLk; Kiw vJ ? 

…………………………………………………………………………………

……………… 

 

2. ,t;thW Nkw;nfhs;sg;gLk; czT tif vJ ? 

………………………………………………………………………………

……………… 

(d)1. czT jahupg;gpd; GjpaNghf;fpd; mD$yk;> gpujp$yk; ,uz;L 
tPjk; Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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Nju;r;rp kl;lk; 9.4 

(a)1. czT cw;gj;jp nghUnshd;wpid re;ijapy; mwpKfk; 
nra;Ak;NghJ gpd;gw;wNtz;ba nrad;Kiwfs; ahit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

2. re;ij Nfs;tpia Njbawpa kpf rpwe;j Kiw vJ ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

(b)1. cw;gj;jp nrad;Kiwf;fhd %yg;nghUl;fis njupifapy; 
ftdk;nrYj;Jk; tplaq;fs; ,uz;L tPjk; Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

2. czT R+j;jpuj;jpid cUthf;Fk; gbKiwfis RUf;fkhf 
Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

(c)1. cztpd; GyDf;nfl;Lk; jd;ikia kjpg;gply; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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2. cztpd; GyDf;nfl;Lk; jd;ikia Nrhjpf;Fk; re;ju;g;gq;fs; 
ehd;F Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

(d)1. czTnghUspd; MAl;fhyk; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

2. cztpd; MAl;fhyj;jpid Nrhjpf;Fk; Kiwfs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
 

Nju;r;rp kl;lk; 9.5 

(a)1. czT nghjpaply; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. czT nghjpaplypd; Nehf;fq;fs; MW Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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(b)1. kuGuPjpahd nghjpaplYf;F gad;gLj;jg;gLk; nghjpaPL 
gjhu;j;jq;fs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
 

2. ntw;wpl nghjpaplypd; mD$yq;fs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 
 

(c)1. RUq;fpa NkYiw nghjpaplYf;F gad;gLj;jg;gLk; gpsh];bf;F 
NkYiw gjhu;j;jj;jpd; ngau; vd;d ? 

…………………………………………………………………………………

……………… 

2. ,t;thW nghjpaplg;gLk; czT tiffs; ahit ? 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………… 

(d)1. capu;gpupe;jopjYf;F cl;glf;$ba nghjpapLk; Kiwf;F 
gad;gLj;jg;gLk; gy;gFjpaq;fs; vit? 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………… 
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2. rhJ}upa nghjpaplypd; NghJ cztpdJ jug;gz;Gfs; njhlu;ghd 
vt;thwhd jfty;fs; ngwg;gLk;? 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………… 

  

Nju;r;rp kl;lk; 9.6 

(a)1. czT ngau;Rl;baply; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. ngau;Rl;baplypd; Kf;fpaj;Jtk; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

(b)1. czTnghUs; ngau;Rl;bnahd;wpy; mlq;fpapUf;f Ntz;ba 
mbg;gil tplaq;fs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. Nghriz cs;slf;fk; ngau;Rl;bapy; ,Ltjd; Nehf;fk; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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(c)1. ngau;Rl;bfspy; gl;ilg;gupghil vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. gl;ilg;gupghilahf;f Kiwapy; ngau;Rl;bapy; cw;gj;jpAld; 
njhlu;ghd Kf;fpa jfty;fs; cs;sd. Mit vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

…………………………………………………………… 

Nju;r;rp kl;lk; 9.7 

(a)1. cly;eyj;jpw;F ghJfhg;ghd czT vd;gjhy; fUjg;gLtJ vd;d 
? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. cly;eyj;jpw;F cfe;j cztpd; Kf;fpaj;Jtk; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

(b)1. Rfhjhu ghJfhg;gw;w cztpdhy; Vw;glf;$ba gpur;ridfs; vit 
? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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(c)1. czT xt;thik vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. xt;thikia Vw;gLj;jf;$ba czT tiffs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

(d)1. czT eQ;rhjy; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. czT eQ;rhjypdhy; Vw;glf;$ba Neha;epiyik vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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Nju;r;rp kl;lk; 9.8 

(a)1. fye;jpsf;fkhf;fy; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

 

2. ngUk;ghYk; fye;jpsf;fk; nra;ag;gLk; czT tiffs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

(b)1. cztpd; juk; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. czT cw;gj;jp nrad;Kiwapy; njhlu;ghd jur;rhd;wpjo; ngUk; 
Kiw vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

(c)1. ,yq;if ju epUtdkhdJ KbTg;nghUSf;Fk;> cw;gj;jp 
nrad;Kiwf;fhf toq;fg;gLk; jur;rhd;wpjo;fs; vit ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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2. HACCP apd; 7 gbKiwfisAk; Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

(d)1. ISO %yk; fpilf;Fk; mD$yq;fs; vit ? 

i. epUtdj;jpw;F 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

ii. Efu;NthUf;F 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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Nju;r;rp 10 : caupa juKs;s Xu; cw;gj;jpg; nghUisg; ngWtjw;fhd 
mWtilf;Fg; gpe;jpa El;gKiwfis EZfpaha;thu;. 
 

Nju;r;rp kl;lk; 10.1 

(a)1. mWtilf;Fg; gpe;jpa nraw;ghLfs; vd;why; vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. ney; mWtilf;F gpe;jpa nraw;ghLfis gbKiw uPjpapy; 
Fwpg;gpLf 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

. 

(b)1. ney;ypd; Kjpu;r;rp Rl;bapid vt;thW mwpe;J nfhs;syhk; ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. ney;ypid mWtil nra;Ak; NghJ gpd;tUk; fhuzpfs; fhzg;gl 
Ntz;ba msit Fwpg;gpLf. 

i. epuk;gpa muprp kzpfspd; rjtPjk; 

ii. ney;kzpapd; <uypg;G rjtPjk; 

iii. G+tUk;G Njhd;wpa gpd;duhd fhyk; 

(c)1. ney;ypid cyu;j;Jk; Kiwfis Fwpg;gpl;L ,k;Kiwapy; vJ 
rpwe;jJ vd Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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2. ,t;tpuz;L Kiwspd; mD$yq;fs;> gpujp$yq;fs; ,uz;L tPjk; 
Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

(d)1. gpd;tUk; ml;ltizia G+uzg;gLj;Jf. 

<uypg;G rjtPjk; fsQ;rpa fhyk; 
14 - 18 %  

13 % my;yJ mjpYk; 
FiwT 

 

9% my;yJ mjpYk; 
FiwT 

 

 

2. ney; mtpf;Fk; nrad;Kiwia RUf;fkhf Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

Nju;r;rp kl;lk; 10.2 

(a)1. gapu;tpisr;riy jPu;khdpf;Fk; gapupd; tsu;r;rp fhy tisapia 
tiuf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. gpd;tUk; re;ju;g;gq;fspy; mWtil nra;Ak; gapu;fSf;F cjhuzk; 
jUf. 

i. cr;r gjpa tsu;r;rp mila Kd;du; 

ii. clw;njhopypay; Kjpu;r;rpaile;j gpd;du; 

iii. gOj;jy; Muk;gkhfpa gpd;du; 
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iv. gOj;jy; G+u;j;jpaile;j gpd;du; 

 

 

 

(b)1. goq;fspd; jplj;jd;ikia Nrhjpf;Fk; cgfuzj;jpd; ngau; vd;d 
? 

………………………………………………………………………………

……………… 

 

2. goq;fspd; mkpyj;jd;ikia Nrhjpf;Fk; gupNrhjid fl;likg;G 
fPNo jug;gl;Ls;sJ. Gpd;tUk; gFjpfspd; ngaupid Fwpg;gpLf. 

 

  A…………………………………………….. 

 B   B…………………………………………….. 

  C………………………………………………… 

 

  

 C  A 

 

(c)1. fha;fwpfisAk; goq;fisAk; ve;j epiyikapd; fPo; 
fsQ;rpag;gLj;j Ntz;Lk; ? 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

2. mWtilf;F nra;Ak; re;ju;g;gj;jpid jPu;khdpf;Fk; 
Kjpu;r;rpr;Rl;bapid Fwpg;gpLf. 

 ntspthupahd Kjpu;r;rpr;Rl;bfs; 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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 cs;thupahd Kjpu;r;rpr;Rl;bfs; 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

(d)1. tpisg;nghUl;fis nfhz;L nry;Yk; NghJ epfOk; ,og;Gf;fis 
,opthf;Fk; Kiwapid Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

2. fha;fwpfs;> goq;fs; nfhz;L nry;Yk; NghJ Vw;gLk; ,og;ig 
jtpu;f;f cUthf;fg;gl;l Gjpa Ngjq;fs; vit ? 

………………………………………………………………………………

……………………………………………………………………………… 

Nju;r;rp kl;lk; 10.3 

(a)1. kPd;fspd; Gw ,ay;GfSf;Nfw;g caupa juKs;s> juk; Fiwthd 
kPdpdq;fspd; ,ay;Gfis xg;gpLf. 

Gw ,ay;Gfs; caupa juKs;sJ Juk; FiwthdJ 
Njhypd; Gwj;Njhw;wk;  

 
 

G+ Kb  
 

 

clypd; 
tapw;Wg;gFjp 

 
 

 

kzk;  
 

 

fz;zpd; jd;ik  
 

 

 

2. kPdpdJ juj;jpid Nrhjpg;gjw;fhd NtW Kiwapid Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

(b)1. mWtil nra;j kPd;fis rupahf ifahs;tjd; Kf;fpaj;Jtk; 
vd;d ? 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 
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2. mWtil nra;j kPd;fis rupahf ifahs Ntz;ba 
re;ju;g;gq;fis Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

(c)1. kPd;fis gpbf;Fk; NghJ Nkw;nfhs;sg;gLk; nraw;ghLfis 
Fwpg;gpLf. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………… 

 

2. gpd;tUk; re;ju;g;gq;fspy;; Nkw;nfhs;sg;gLk; nraw;ghLfis 
Fwpg;gpLf. 

 i. glfpDs; fsQ;rpag;gLj;Jk; NghJ 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

 ii. fiuapwf;Fk; NghJ 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 

 

 iii. Efu;tpd; NghJ 

………………………………………………………………………………

………………………………………………………………………………

……………………………… 
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Nju;r;rp kl;lk; 11.: fl;Lg;gLj;jpa epge;jidfspd; fPo; gapu;r;nra;ifapd; 
Kf;fpaj;Jtj;ijtprhuiz nra;thu;. 
 
ghJfhf;fg;gl;l kidapy; gapu;;;nra;;tjhy; jukhd cw;gj;jpfis ngw 
,aYk; 

1. fl;Lg;ghl;L epge;jidfspd; fPo; gapu;nra;jy; vd;why; vd;d? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 
2. fl;Lg;gLj;jpa #oy; epge;jidfspd; fPo; gapu;tsu;g;gjd; 

Kf;fpaj;Jtk; 2 jUf? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 
3. fPNo jug;gl;Ls;s ghJfhg;G kidfis mtw;wpd; ePbj;Jiof;Fk; 

jd;ikf;fika Fwpg;gpLf? 
 
nghyPj;jpd; kid 
 
,dg;;ngUf;fy; mikg;G 
 
gr;ir ,y;yk; 
 

4. fPNo glj;jpy; fhl;lg;gl;Ls;s cUf;fSf;fika nghUj;jkhd 
ngaiu jUf. 
 
 
 
 
 
 
 
 
 

 

5. ghJfhf;fg;gl;l kidianahd;iw mikf;Fk; NghJ kpfTk;; 
Kf;fpakhf fUj;jpy; nfhs;sNtz;ba Kjy; %d;W mk;rq;fSk; 
vit? 
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…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 
6. kidnahd;iw mikf;fg;gad;gLk; nghyPj;jpd; 

nfhz;bUf;fNtz;ba ,ay;Gfs; 2 jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 
7. kiwg;G tiyfshf gad;gLk; ,U tifahd tiyfSk; vit? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

8. ghJfhf;fg;gl;l kidapDs; Kf;fpakhf fhzg;gl Ntz;ba 
Jizf;$Wfs; vit? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

9. khztu; xUtu; fPNo jug;gl;Ls;s 6m ePsk; nfhz;;l gRik 
,y;yj;ij #lhf itj;jpUg;gjw;fhf ntg;g RUs; xd;iw 
gad;gLj;Jtjw;F jPu;khdpj;Js;shu;. gRik ,y;yj;jpd; ntg;g 

epiy 18ºC Mf FiwtilAk; vy;yh re;ju;g;gq;fspYk; mjd; 

ntg;gepiyia 20ºC nfhz;L tu Ntz;Lk;. tspapd; jd;ntg;g 

nfhs;ssT 1.005KJ/Kg ºC  MFk;. jug;gl;Ls;s ntg;gepiy 

tPr;rp KOtJk; tspapd; mlu;j;jp 1.208Kgm-3MFk;. ntg;g ,og;G 
,y;iy vdf; nfhs;f. 
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10. miu tl;l tbt $iuapd; fdtsit fhz;f. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 
11. nrt;tf tbt FWf;F ntl;L nfhz;l gRik ,y;yj;jjpd; 

jsg;gFjpapd; fdtsitf; fhz;f. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 
12. gRik ,y;yj;jpDs; fhzg;gLk; tspapd; nkhj;j jpzpit 

fhz;f. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 

13. gRik ,y;yj;jpd; ntg;gepiyia 18ºC,ypoUe;J 20ºC tiu 
cau;j;Jtjw;F tpuakhd rf;jpia fhz;f. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 
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14. ntg;g RUSf;F toq;fg;gLk; mOj;j NtWghL 230V MfTk; 
ntg;gRUspd; jil 400Xk; MfTk; ,Uf;Fkhapd; 
ntg;gRUSf;fhd kpd;Ndhl;lk; ahJ? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 
15. ntg;g RUspd; kpd;tY vd;d? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

16. ghJfhf;fg;gl;l kidnahd;wpDs; fl;Lg;gLj;jf;$ba #oy; 
fhuzpfs; vit? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 
17. Gpd;tUk; tyaq;fSf;F kpfTk; nghUj;jkhd kid tifia 

jUf. 
 
jho; ehl;L <u tyak; 
 
kiyehl;L <u tyak; 
 
kiyehl;L ,iltiyak; 
 

18. kidnahd;wpy; tspNahl;lj;ij fl;Lg;gLj;Jtjw;fhd cj;jpfs; 
vit? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 
 
 
 
 
 
 
 



72 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;     juk; 12  caph;Kiwikfs; njhopEl;gtpay; 

 

19. rup gpio ,Lf. 

jhtuq;fSf;F nraw;if Kjy; %yk; 25-30WM2 toq;fg;gLk; ( )  
 

fpilahf Rtu;fspd; kPJ epoy; tiyf;F gjpyhf 40-100 % 
tiuapyhd ntg;g jpiuahf mYkpNdw;W ,lyhk; ( ) 
 
%L gdpahf;fpfspd; %yk; tspnaDk; fhuzpia 
fl;Lg;gLj;jyhk; ( ) 
 

gapu;r;nra;;;;;if Clq;fspy; PH EC ngWkhdq;fis 
nrg;gQ;nra;aNtz;;Lk;. ( ) 
 
 

20. ntg;gepiy FiwtilAk; NghJ mjid rPuhf;f gad;gLk; 
cj;jpfs; vit? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 
21. <ug;gjd; cau;ntdpd; mjid rPuhf;f gad;gLk; cj;jpfs; vit? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

22. Gpd;tUk; #ow; fhuzpfis msf;fg;gad;gLk; cgfuzq;fs; 
vit? 
 
Xsp 
 
ntg;gepiy 
 
<ug;gjd; 
 

23. kz;zpd;wpa gapu;nra;if vd;why; vd;d? 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

24. kz;zpd;wpa gapu;nra;ifapd; Kf;fpaj;Jtq;fs; 2 jUf 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 
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25. Rw;Nwhl;l tif kz;zpd;wpa gapu;nra;ifia njhFjpnahd;iw 
mikg;gjw;fhd gbKiwfis jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 
 

26. Gpd;tUk; kz;zpd;wpa gapu;nra;if Kiwfspy; gapuplf;$ba 
gapu;Ngjq;fis Fwpg;gpLf. 
 
Ntu; mkpYk; njhopDl;gk;  
 
kpjit tsu;g;G njhopDl;gk; 
 
kapu;j;Jis tsu;g;G njhopDl;gk; 
 

27. jpz;k Clf tsu;g;G Kiwfis ngaupLf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

 
28. tsu;g;G Clfnkhd;iw njupT nra;Ak; NghJ ftdj;jpy; nfhs;s 

Ntz;ba mk;rq;fis Fwpg;gpLf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

29. kz;zpd;wpa gapu;r;nra;if njhFjpapDs; gapu;nra;if 
Nkw;nfhs;Sk; NghJ vjpu;;;;;;;;;;;;;;;Nehf;fg;gLk; kl;Lg;ghl;L epiyfs; 3 
jUf. 

…………………………………………………………………………

…………………………………………………………………………
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…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 
 

30. NkNy Fwpg;gpl;l kl;Lg;ghl;L epiyfis jtpu;f;Fk; 
MNyhridfis jUf. 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

……………………………………………………………… 
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tpilfs; 
 

Unit 1 

01. m. 
  01. 

ePz;lfhyg; gFjpapy; Fwpg;gpl;l xU gpuNjrj;jpy;           
fpilf;fg;ngw;w thdpiy juTfis mbg;gilahff; nfhz;L   
fw;wha;e;J Kd;itf;fg;gLk; nghJikghlhd #oy;  
epiyikahFk;. 
 

  02. 
rhuPug;gjd;  
tspkz;ly mKf;fk; 
xsp 
 

  03. 

a.(rup) 

b.(gpio) 

c.(rup) 
.  
  04. 

● kPd; Fbj;njhif mjpfupf;Fk;. 
● epyj;ij gz;gLj;jy; ,yF. 

 

● ePu;tho; mq;fpfs; moptilAk; 

● kPd; ,dtpUj;jpf; Nfhyk; khWk; 
 

M) 
   01. 

a.jho; ntg;gepiy 

b.cau; ntg;gepiy 

c.jho; ntg;gepiy 
 

  02. 
ghypay; Kjpu;r;rpf; fhyk; ePSjy;. 
czT cl;nfhs;s tpUk;ghik. 
 

  03. 
     Xspr; nrwpT 

Xspapd; gz;G 
xspf;fhy msT 
 

  04. a.cOe;J 

b.ePypepw xsp 

c.gPu;f;F 

d.Mkzf;F 

e.ePz;l ,uhf;fhyk; 



76 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;     juk; 12  caph;Kiwikfs; njhopEl;gtpay; 

 

,) 01. 
fLq;fhw;wpd; fhuzkhf flYf;fbapy; cs;s Nrjdg; 
gjhu;j;jq;fs; Nky; Nehf;fp tUjy; MFk;. 
 

  02. 
 

  03. 
tspkz;ly mKf;fk; 
- tspkz;ly mKf;fk; cau;tjhy; Kfpy;fs; 

tsu;r;rpailahky; kio nghopahj epiy Vw;gLk;. 
- fhw;W>,b>kpd;dy; fhuzkhf ghjfkhd tpisTfs; Vw;gLk;. 
- nts;sg; ngUf;F>kz;rupT Vw;gLk;. 

 
(2) m). 

 01. 

epuy; A (thdpiyg; 
gukhdq;fs;) 

epuy; B( cgfuzk;) 

kiotPo;r;rp vspa kiokhdp 

ntg;gepiy cau;T ,opT ntg;gkhdp 

fhw;wpd; Ntfk; mdpykhdp 

Xspapd; fhy msT #upag;gpufhr khdp 

Xspr; nrwpT #upa fjpu;g;G khdp 

 
 
02.  

myF thdpiyg; gukhdk; 

kpy;yp kPw;wu; kiotPo;r;rp 

kzpf;F fpNyh kPw;wu; fhw;wpd; Ntfk; 

rJu kPw;wUf;F thw;W xspr; nrwpT 

 

03. A – Gdy; 

      B – ntspcUisg; ghj;jpuk; 

      C – cs;cUisg; ghj;jpuk; 
 

04. Mtpahjy; MtpAapu;g;G = 4.5mm 

           1ha                                    =10000m2 

           3ha                                    = 30000m2 

 

   ePupd; fdtsT        = 4.51000  30000 

                                                       = 4530 
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                                                       = 1350m3 

  M) 

     01. 

a.1.5m cauj;jpy; jhgpj;jy;. 
 fpof;F Nkw;Fj; jpirahf epWTjy;. 
 

b.Mtpahjy; jl;bypUe;J 5m J}uj;jpy; epWTjy;;. 

 ghJfhg;G NtypapypUe;J 1.5m J}uj;jpy; epWTjy;. 
 

c. kiokhdp tpspk;gpypUe;J 30cm cauj;jpy; epWTjy;. 
  rkjiuahd epyj;jpy; epWTjy;. 
 

d..10m cauj;jpy; jhgpj;jy;. 
 
02. 
nfhSf;fpf; fzpr;rp 
mirah fpzW 
 
03. 
<ucyu; Fkpo; ntg;gkhdp 
cau;T ,opT ntg;gkhdp 
 
04.fhw;Nwhl;lj;ij rPuhf NgZtjw;F 
 
05.fLk; fhw;whf fhzg;gl;bUf;Fk; 
 

,).  01. 

A – cyu; Fkpo; ntg;gkhdp  

B - <u Fkpo; ntg;gkhdp 

C – k];ypd; Jzp 

D – ePu;g;ghj;jpuk; 
 
02.mq;F k];ypd; Jzp topNa ePu; FkpOf;F mUNf #oy;   
ntg;gepiyapy; ePu; MtpahFk; ,jdhy; FiwAk;. 
 

03.td = 29c 

      tw = 27.5c 

      = 1.5c 

rhuPug;gjd; = 89 

 
<). 01. 
  jd;dpaf;fkhf thdpiyj; juTfisg; ngWtjw;fhf cgfuzq;fs;    
cupathW jhgpf;fg;gl;L mikf;fg;gl;l ,lk; MFk;. 

 
  02.  czupfs; 

kPNsw;wj;jf;f kpd;fytLf;F 
juT Nrfupg;ghd; 
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  03. 

   2m kdpjd; kPJ nry;thf;Fr; nrYj;Jk; juTfisg; ngwy;. 

3m gapu;fis jhgpf;Fk; tif thdpiyj; juTfisg; ngwy;. 

10m kuq;fs; fl;blq;fs; Nghd;w jlq;fy;fisj; jtpu;j;J 
juTfisg; ngwy;. 

30m ghupa tPr;rpyhd thdpiyj; juTfisg; ngwy;. 
 

  04. 
     tptrhaj; Jiw 

tpisahl;Lj; Jiw 
Nghf;Ftuj;Jj; Jiw 
tpQ;Qhdj; Jiw 
 

  05.  rPuhd juTfisg; ngwKbahik. 
mjpf ,lg;gug;Gj; Njit. 
njhopyhsu; ciog;Gj; Njit. 
,lu; kpf;f #oypy; gad;gLj;JtJ fbdk;. 
 

(3).m). 
01. 

a. jho;thd rhuPug;gjd; 

b. jho;thd rhuPug;gjd; 

c. jho;thd rhuPug;gjd; 
 

   02.  ntspthupj; jlq;fy;fs; ,y;yhjpUj;jy;. 
rpwe;j tbfhuikg;Gf; nfhz;l ,lkhf ,Uj;jy;. 
Fwpj;j gpuNjrj;ij gpujpepjpj;Jtg;gLj;Jk; ,lkhf ,Uj;jy;. 
jpwe;j ntspahd ,lkhfTk; rkjiuahd ,lkhf ,Uj;jy;. 
Nghf;;Ftuj;J trjp nfhz;l ,lkhf ,Uj;jy;. 
 

      03.        r2h = 550m3 

     22/7 55h = 550m3 

       22/725h = 550m3 

                      h = 5507/2225 

                     h = 7cm 

                        = 7cm10 

                      = 70m 
 

 

 



79 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;     juk; 12  caph;Kiwikfs; njhopEl;gtpay; 

 

Unit 2 

m).01.   kz;zq;fpfspd; njhopw;ghl;bw;F. 
 jhtuq;fspd; epiyj;jpUg;gpw;F. 
tspkz;lyj;ij kpjg;gLj;jy;. 
 

 02.  ngsjPf ,ay;G – kz; ,ioaikg;G>fl;likg;G>epk;>mlu;j;jp; 

,urhad ,ay;G – pH>CEC 

capupay; ,ay;G – kz;zq;fp 
 

03.  kz;zpy; mlq;fpAs;s kzy;>fsp>milay; Mfpatw;wpd;      
rhu;gstpshd tpfpjk; MFk; 

 
04. 

.kz;$W      USDA                  ISSS 

kzy;        0.2 – 0.05         2-0.02 

milay;      0.05 – 0.02      0.02 – 0.002  

fsp          <0.002             <0.002 

 
 M).01.];Nuhf; tpjp 

 

   02. a. Nrjdg; nghUl;fis xl;rp;Naw;wk; milar; nra;tjw;F 
b. Kzy;>milay;>fsp vd;gtw;;iw Ntwhf;Ftjw;F 
c. Eiu Vw;gLtijj; jtpu;g;gjw;F. 

 
   03.   fw;wad; gupkhw;wf; nfhs;ssT gw;wpa tpsf;fj;ijg; ngwy;. 

kz;zpd; CLGftpLk; jd;ikia mjpfupj;jy;. 
ePu;g;ghrd ,ilntsp gw;wp mwpjy;. 
 

   04.  <uypg;gpd; jpzpT = 25/100100 

                                = 25g 

 

rjtPjk; = 100 

25            = 100 

              = ¼ 

 

<ur;rktY  = 1+0.25 

                      = 1.25 

 

cyu; epiw = <ukz; jpzpT 
               <ur;rktY 
               

             =25/1.25 

                              = 20g 
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,) 
01. kz; ,Wf;fk; gw;wp tpsf;fk; ngwy;. 
gapu;r;nra;if Kiwg; gw;wp mwpjy;. 
kz; tsk; gw;wp mwpjy;. 
kz;zpy; gapuplf;$ba gapu;fs; gw;wp tpsf;fk; ngwy;. 
 

02.  Silty clay loam 

 

<). 01. Njhw;w mlu;j;jp =   cyu; kz; epiw 
               kz;zpd; fstsT 

             = 440/4010 

                              =1.1g/cm3 

 

02. Ntupd; Mok; gw;wpa tpsf;fk;. 
Ez;Lisj; jd;ikg; gw;wpa tpsf;fk;. 
 

  03.mjpfk; 
 

c) 

  01.  A vDk; ,lj;jpy; mkpyj;jd;ik mjpfkhf fhzg;gl;lhYk; B  
vDk;  ,lj;jpy; Nrjdg; nghUs; Nghd;w eLepiyg; gjhu;j;jq;fs; ,Lk; 

NghJ pH eLepiyahf ,Uf;Fk;. 

 
 02  

   ghtpf;f 10 epkplj;jpw;F Kd;du;on nra;J fha;r;rp tbj;j ePupy; ,ly;. 
   Xt;nthU jlitAk; rPu; nra;a msit jpUF jpUfg;gl;L 
rupnra;ag;gl Ntz;Lk;. 

 
03. 

mkpyj;jd;ik 
eLepiy 
fhuj;jd;ik 

C). 
1.kz;zpYs;s %y mad;fSf;Fr; rhu;ghf mkpy mad;ffspd; 
fpilg;Gj; jd;ik mkpyj; jd;ik vdg;gLk;. 
 
2.. 

a.mjid eLepiyahf;f Rz;zhk;;;;;;;;G Nghd;w fhuj;jd;ik nfhz;l 
gjhhu;j;jj;ijg; gpuNahfpj;jy;.   
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Unit 3 

 

(A)(m).  

1.Gtpkhd msit  
 js msit  

2. fl;bl  kw;Wk; Vida epu;khz Jiwfspy; ePu;toq;fy; kw;Wk; 
ePu;g;ghrd fUkq;fis jpl;lkply;  
  efuq;fis jpl;lkply;  
  Njr glk;tiujy;  
  tptrha eltbf;iffspy;  
 

3.ePu; kl;lk;  
 Vz;zpa kl;lk;  
 jpNahliyw;W  
 jd;dpaf;f kl;lk;  
 Nyru; kl;lk;  
 

4.,yj;jpudpay; Kiw   -  ,yj;jpudpay; J}ukhdp (EDM) 

 mse;j cz;ik ePsk; -   mstPl;L ehlhtpd; gpioahd  ePsk;   

 mstPl;L ehlhtpd; epak ePsk;  * gpioahd ehlh nfhz;L 
mstplg;gl;l J}uk; 

 

(M) 01. 50.1M *180m 

     50M 

 

    02.   180.36m 

   03..mstpil  
     FwpaPL  
     Rl;L  
     tlf;F  
 

(B) (m). 

   01. jsgPl epy msit  
Rq;fpyp epy msit 
jpirfhl;b Kiw  
jpNahliyw;W  
,yj;jpudpay; Kiw  
xspg;gl msit  

G+Nfhs ,lq;fhzy; Kiwik (GNSS) 

Gtpapay; jfty; Kiwik  (GIS) 
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02.a. nrt;it ghu;g;Gf;fhf 

    b. njupT nra;ag;gl;l ,lj;jpd; epyj;jpy; milahsk; ,lg;gLk; 

    c. fhzpapd; eLg;Gs;spf;Fk; tupirghl;L NfhYf;Fk; ,ilapyhd 
J}uj;ij msf;f  
 
03.kio nga;af; $ba thdpiy epiyik fhzg;gLkhapd; 
,k;Kiwiaf; ifahs;tJ fbdk;   
fsk; jlq;fs; VJkw;w vy;iyfs; njupAk; fhzpahf ,y;yhjpUf;Fk; 
NghJ  
msitapd; nrk;ik FiwT 
 
04.ghu;it %iykl;lk; (Optical Square) 
 
(M) 01. 
nkw;wpf; rq;fpyp  
fz;lupq; rq;fpyp  
kPw;wu; rq;fpyp  
 

02. jpUj;jkhd Kiwahf ,Uj;jy; vspikahdJ ve;j xU tifahd 
fhzpiaAk; msg;gjw;fhf gad;gLj;jyhk;  
msitf;Fj; Njitahd cgfuzq;fs; FiwT  
rpwpa rkjskhd fhzpfSf;F ngupJk; nghUj;jkhdJ 
 

03.rkjskhd Nkw;gug;gpd; topNa nry;Yjy; 
msf;fKs;s fhzpapd; eLg;gFjpapd; Clhf nry;Yjy;  
jsf;Nfhl;bd; fpilj;J}uj;ij rupahf msj;jy;  
 

(<).  1. 
    2. 
    3..mD$yk; 
     ,yFthd Kiw  
     cgfuzk; ,d;wp msf;ff;$ba Kiw  
  

  gpujp$yk; 
  egUf;F egu; NtWgLk;  
  msitapd; nrk;ik FiwT  

 

(C) (m). 

01.rkdhd Vw;wj;ijf; nfhz;l Gs;spfis ,izj;J tiuag;gLk;  
NfhNl rk cau NfhlhFk;  

02.mjpf rha;thd kiy cr;rpapy; rkTauf;NfhLfs; kpf neUf;fkhf 
mike;jpUj;jy;  
rkjskhd ,lj;jpy; rk cau NfhL J}u J}u mike;jpUj;jy;  
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rPuhd J}uj;jpy; mike;j rkTauf;NfhLfs; %yk; rPuhd rupT 
fhl;lg;gLk; 
mUfUNf %ba rk cau Nfhl;Lnjhlu; xd;wpdhy; fhl;lg;gl;Ls;s xU 
glj;jpd; kj;jpapy; caupa ngWkhdk; xd;W fhzg;gLkhapd; mjd;%yk; 
kiynahd;W fhl;lg;gLk;  
 
03.rkTauf;NfhLfs; xg;gkhd nky;ypa NfhlhFk;  
mit rPuhd mfyKilait  
rk cau Nfhl;bd; kPJ rpwpanjhU ntsptpl;L mt;tplj;jpy; rk cau 
ngWkhdj;ij fhl;ly; 
,il nrUfy; %yk; ngw;w thrpg;Gfis Fwpg;gpl;L cgfuzq;fspd;wp 
NfhLfis tiujy;  
 

(M)1. 

A. ahNjDk; khw;Nww;W kl;lj;jpypUe;J Nky; Nehf;fpa my;yJ fPo; 
Nehf;fpa epiyf;Fj;J J}uk;  

B. Fj;Jauk; njupahj xU Gs;spapd; Fj;Jauj;ij Jzpa mg;Gs;spapy;  
vLf;fg;gLk; kl;lf;Nfhy; thrpg;G  

C. fly; kl;lj;jpy; ,Ue;J/ ahNjDk; Fwpj;j kl;lj;jpypUe;J Fj;Jauk; 
mwpag;gl;l epiyahd Gs;sp  

D. kl;lq;fhzy; nray; Kiwf;fhf cgfuzj;ij nghUj;jpa gpd; 
Fj;Jauk; njupe;j xU Gs;spapy; kl;lf;Nfhypd;  JizAld; ngWk; 
thrpg;G  

02.  

A. epyj;ij Nehf;fpa Fiwthd ngWkhdk; (NkL ) 

B. epyj;jpid Nehf;fp Ftpthf mikjy; (gs;sk;) 

(,). 

02.1. A.msf;Fk; rpy;Y  

  B.ghu;it %iy kl;lk;  

  C.msT ehlh  

  D.tupirghl;L Nfhy; 

 

2. msf;Fk; rpy;Y  

3. ghu;it %iykl;lk;  
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Unit 4 

A)1.vkJ ehshe;j ePu; Njitia <Lnra;J nfhs;s NghJkhd msTf;F 
ePiu ngwjf;fjhd ePiuf; nfhz;Ls;s %yq;fNs ePu;Kjy;fs; vdg;gLk;. 

 

  2.Njitfis epiwNtw;wpf; nfhs;tjw;fhf ePiug; ngwKbjy;. 

   Njitahd fhyq;fspy; ePiug; ngwKbjy;. 

   ngWk; ePupd; juk; khRf;fs; mw;wpUj;jy;. 

   njupT nra;Ak; ePu; KjypypUe;J ePiug; ngWtjw;Fupa fpuak; 
my;yJ nryT. 

   ePu; toq;fy; KiwAld; njhlu;GWk; tpjk;. 

   ePu; KjYf;Fk; ePu; gad;gLk; ,lj;jpw;Fkpilapyhd J}uk;. 

 

  3. 

 

 

 B)1.A – Ml;Brpad; ePu;j;Njf;fj;jpYs;s fpzW 

       B –  Ml;Brpad; my;yhj ePu;j;Njf;fj;jpYs;s fpzW 

       C –   ePu;kl;lk; 

       D –   kPNsw;wy; 

       E –    epykl;lk; 

       F -     jha;g;ghiw 

    

  2.B 

     3. 

 

     4. 

 

C)1.Gtp Nkw;gug;gpw;F fPNo kz; ntspapDs;Sk; ghiwfSf;F 
,ilNaAk; epuk;gpAs;s ePu; epyePu; vdg;gLk;. 
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 2.kiotPo;r;rpapd; msT 

  epyj;jpd; mikg;G 

  ghiwfspdJk; >kz;zpdJk; jd;ik 

  ghiwfspd; mikg;G 

 

 3.kz;Zld; Nrjdg; nghUl;fis Nru;j;jy;. 

  kz;zpd; fl;likg;ig Nkk;gLj;jy; 

  jhtuq;fis tsu;j;jy; 

 

 4.guty; kPs;epuk;gy; 

  ika kPs;epuk;gy; 
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Unit 5 

A)1.kdpjd; cl;gl Vida mq;fpfspd; Njitf;fhfTk; tptrhak; 
ifj;njhopy; kw;Wk; mofpay;  nraw;ghLfSf;fhfTk; gad;gLj;Jk; 
NghJ ftdj;jpyw; nfhs;sg;gLfpd;w capupay;>,urhad>ngsjpf 

 ,ay;Gfspd; xl;Lnkhj;jk; ePupd; juk; vdg;gLk;. 

 

  2.#upa fjpu;g;gYs;s ntg;grf;jp ePupdhy; mfj;JwpQ;rg;gLtjhy; ePupd; 
ntg;gepiy mjpfupf;Fk;. 

  tspkz;ly ntg;gepiy Fiwthf cs;s re;ju;g;gj;jpy; ePu; 
epiyapypUe;J tspkz;lyj;jpw;F 

  ntg;grf;jp gha;r;rYf;Fs;shfp ePud; ntg;gepiy FiwtilAk;. 

  fhlopg;gpdhy; jhtu %Lgil Fiwe;J #upaf;fjpu;g;G Neubahf ePu; 
Kjy;fspy; gl;L ePupd;  

  ntg;gepiy mjpfupf;Fk;. 

 

  3.i.20c - 25c 

       ii.30c - 35c 

      iii.35c I tpl mjpfupj;jy;. 

 

B)1.kdpjdpd; ntWk; fz;Zf;F Njhd;Wk; epwk;. 

   

 2.my;fhf;fs;>gpshe;jd;fs;>CaCO3>ePupy; fiue;Js;s mad;fs;. 

 

 3. 

 

 4.epwkhiy xspkhdp 

 

 5.kdpj eltbf;if>tptrha eltbf;iffSk; KOikahf epwkw;w 
ePUf;fhd Nfs;tpahf mjpfu;j;Js;sJ. 

  fLikahd epwKila ePuhapd; ePu;j;jhtuqfspy; CLUty; Fiwe;J 
xspj;njhFg;G ke;jkhf eilngWk;. 
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  epwkw;w ePiuNa vyyhj; NjitfSf;Fk; gad;gLj;j tpUk;Gtu;. 

 

C) 1.nts;isg;g+z;L Rit 

  2.H2S 

     3.Ez;zq;fpfis mopf;fg; gad;gLk; chlorin. 

 

D)1.fy;;rpak; ,U fhgNdw;W 

  kf;dPrpak; ,U fhgNdw;W 

 

  2.ntg;gg;gLj;jy; Ntz;Lk; 

 

  3.td;ik nfhz;l ePu; Fbg;gjw;F>rikaYf;F nghUj;jkw;wJ. 

   njhopw;rhiyfspy; gad;gLj;Jk; NghJ ePu; tpepNahf 
Foha;>mLg;G>mkpo;g;G #lhf;fpfspy; cg;G gbAk;. 

 

E)1.kyj;Jld; tpLtpf;fg;gLk; 

 

 2.NfhYUthdit 

  fhw;wpd;wp tho; gw;wPupah ,dk;. 

  Gram negative tiff;Fupait. 

  tpj;jpfis cUthf;fhjit. 

 

F)1.mNrjd khRf;fs; 

   Nrjd khRf;fs; 

   njhq;fy; epiyg; nghUl;fs; 

   fjpupaf;f khRf;fs; 

   ntg;g khRf;fs; 

 

 2.ePupd; epwk;>Rit>kzk; khw;wkiljy;. 
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  DO Fiwtile;J ePu;tho; capupdq;fs; ,wf;f Neuply;. 

 

G)1.                                fopT ePu; 

       

    1.rpw;wstpyhd fopT ePu;       2.ifj;njhopy; fopT ePu;   
3.tptrha fopT ePu; 

      

    i.tPL kw;Wk; efuf; fopT ePu;  kyf;fopT mlq;fpAs;s fopT ePu;; 

                           kyf;fopT mw;w fopT ePu; 

     

    ii.czT njhopw;rhiy fopT ePu;   

 

 2.fopT ePupy; mlq;fpa Nrjd>mNrjd gjhu;j;jq;fs; fhuzkhf Vw;gLk; 
#oy; khriljiy 

  jtpu;j;jy;. 

  Nehahf;fp Ez;zq;fpfspd; guk;giy jtpu;j;jy;. 

 

 3.fhw;wpd;wpa epge;jidapd; fPo; gpupifailar; nra;jy;. 
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Unit 6 

1. 

A)1.,aw;if Kiw  
 epyf;fPo; jz;L  
 cwpQ;rp %yk;  
 Jz;L %yk;  
 Ntu; %yk;  
 ,ioa tsu;g;G  
 

2.jhtuj;jpd; ve;jnthU gjpa gFjpiaNaDk; gad;gLj;jp jhtuk; 
xd;iw cUthf;fy; 

3.mD$yk;  

rPuhd gapu;r;nra;ifia ngw Kbjy; 
Ngustpy; ehw;Wf;fisg; ngw rpwe;j Kiw 
Ngjj;Jf;Fwpa ,ay;ig njhlu;r;rpahf fhl;Lk;  
mjpfstpy; fha;f;Fk; jd;ik 
jha; jhtuj;jpypUe;J tpUk;gpa ,ay;Gfisf; nfhz;l jukhd fha;fs; 
G+f;fs; ngwyhk; 
 

gpujp$yk; 

njhop் El;g mwpT kw;Wk; tpNrl jpwd; mtrpak;  
tpNrl cgfuzq;fs; kw;Wk; epiyikfs; Mfpad Njit  
tpfhu epiy Vw;glyhk; 
 

4.Ngustpy; ehw;Wf;fisg; ngw Kbjy; 

caupa tpisr;riyf; nfhz;l jha; jhtuj;ij xj;j kfl; jhtuj;ij  
cUthf;f Kbjy;. 

tu;j;jf uPjpapy; mjpf ,yhgj;ij ngw Kbjy; 

 
02).1. 

jz;L Jz;lk;  
Ntu; Jz;lk;  
,iy Jz;lk;  
2. 

A. 5 

B. 1 

C. 4 

D. 3 

E. 2 
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3.jz;L Jz;by; vQ;rpAs;s ,iyfspy; mlq;fpAs;s xl;rpd;fs; fPo; 
Nehf;fp nrd;W mbg;gFjpia J}z;Lk;  

 

4.,d;Nlhy; mnrw;wpf;fkpyk;  
,d;Nlhy; gpA+w;wpf;fkpyk;  
eg;jypd; mnrw;wpf;fkpyk;  
 
03).1. 
ed;F gue;j ,iyj;njhFjpia nfhz;bUj;jy; Ntz;Lk;  
Jupjkhf rPuhd tsu;r;rpia nfhz;bUj;jy; 
Neha;fs; gPilfSf;F vjpu;g;G jd;ikAilajhf ,Uj;jy;  
njhlu;e;Jk; cau; tpisr;riy jUk; jhtukhf ,Uj;jy; 
xl;L fl;ilAld; jftpd;ik  fhl;lyhfhJ  
 

2.khwpioak; ed;F nghUe;Jjy;. 
mUk;G tsu;tjw;F Njitahd epge;jidia toq;fy;. 
xl;L re;jpia fPopUe;J Nkyhf nghYj;jPd;  ehlhthy; Rw;wp fl;Ljy;. 
 
3.mUk;nghl;L  
 fpisnahl;L  
 

4.jha; jhtuj;ij xj;j ehw;Wfisg; ngwyhk;  
rPuhd tsu;r;rpiaf; nfhz;bUj;jy; 
tpj;Jf;fis cUthf;fhj jhtuq;fis ngUf;fyhk; 
 

 

jhtu urhad cw;gj;jp /jhtu Nkk;ghL /jhtu ghJfhg;G  

 

c).1. 

eLif nghUl;fis (ehw;Wf;fs; jz;L Jz;lq;fs;) mtw;iw jiuapy; 
epue;jukhf eLif nra;Ak; tiuapy; ghJfhg;ghf Ngzp tUfpd;w 
ehw;Wf;fspd; ,dg;ngUf;fj;jpw;F Njitahd rfy fu;kq;fisAk; 
nra;fpd;w Xu; ,lk; 

 

2.fUg;G epw nghYj;jPd; rhb  
mYkpdpa ,jo; 
fljhrp rhb  
$l;L rhbfs;  
 

3.rhbfspy; kPs; epug;gy; nra;Ak;NghJ rhbfis njhw;W ePf;fhky; 
,Uj;jy;  
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4.R+upa ,dg;ngUf;fp 

d).1 

A. ty;yhiu ];l;uhngu;up gd;dq;fs; 

B. ntq;fhak; nts;isg;G+z;L ypy;yp 

C. ,Q;rp kQ;rs; 

D. cUisf;fpoq;F ,d;dy   

E. thio md;dhrp 

F. thio Nrg;gq;fpoq;F 
 
 
3.,d;Nlhy; gpA+w;wpf; mkpyk;  
,d;Nlhy; mnrw;wpf; mkpyk;  
eg;jypd; mnrw;wpf; mkpyk;  
 

4.jhtu fpisnahd;W jha; jhtuj;jpy; ,ize;J ,Uf;Fk; epiyapNyNa 
Ntu;nfhs;s nra;jy;  
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Unit 7 

1)(m). 

1.ePu;tho; capupfspd; ,sk; gUtq;fis ePupy; tsu;j;J nghUshjhu 
uPjpapy; mWtilia Nkw;nfhs;s tsu;f;fg;gly; ePu; capupd tsu;g;G 
vdg;gLk;  

 
2.me;epa nrythzpia <l;Ljy; 
 Ra njhopyhf Kf;fpaj;Jtk; ngwy; 
 FWfpa fhyj;jpDs; tUkhdk; ngw Kbjy; 
 rpwpa ,lk; NghJkhdjhf ,Uj;jy; 
 

3. 

1.C 

2.A 

3.D 

4.B 

 

4. 
fg;gp  
Nkhyp  
gpNsl;  
Nghu; 
];nthl; Nuy;];  
 

(M).1. 

ePu; Kjy; 
trjpahd tpiyapy; fhzp ngwj;jf;fjhf ,Uj;jy;  
khRwhj epiyapYs;s fhzpahf ,Uj;jy;  
fhzpia nrd;wilAk; trjp 
  

2. Flk;gp – jpusp - tpuyp  

 

3. 
MNuhf;fpakhd RWRWg;ghd kPd;fs;  
,dj;jpw;F nghUj;jkhd cUt ,ay;G nfhz;bUj;jy; 
 
 
4.fhw;W}l;lk;  
ePupd; juj;ij Ngzy;  
Kl;ilapLtjw;F Mjhu gil toq;fy; 
 
(,).1. 
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A. ry;ghbah    

B. tpyhq;F 

C. fhitah  

D. VQ;ry; 

E. ePy VQ;ry;  

F. fpupnfhuypah  
 

2.ePupd; J}uj;ij Nrhjpj;jy; 
kPd; njhl;bfSf;F cupathW czT ,ly; 
kPd;fspd; elj;ijf; Nfhyq;fis fw;W Muha;jy; 
kPd; njhl;bapy; fopT nghUisAk; vQ;rpAs;s czitAk; 
mg;Gwg;gLj;Jjy; 
 

3..rpnke;J  njhl;b  
 Nrw;W jlhfk; 
 fz;zhb njhl;b  
 

04.  A. rup  

     B.  gpio 

  C. rup 
(<).1. 

ngsjPf fhuzp    nghwpKiw Nrjk; 
,urhad fhuzp   ePupy; mlq;fpAs;s ,urhad Nru;it kw;Wk; 
,urhad jhf;fq;fs;  
capupay; fhuzp  Nghrizf; FiwghL 
 

2. 

A. 2 

B. 5 

C. 4 

D. 1 

E. 3 
 

3.nrl;il mOfy; 

 iel;NuhgpA+ud; rupahd mstpy; toq;fy;/ nll;uhirf;fpNyl;    
Ez;Zapu;f;nfhy;yp gad;gLj;jy;   

 

nll;uh i`kp் Ndhrp];  
xl;Lz;zp Nru;e;j ghfq;fspy; Njhypd; kPJ ntz;zpw jbg;ghd 
rpwpajhd  fl;b Njhd;Wk;  
 
gupfhuk; 
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nkjpypd; ePyk; / Nghkypd; rupahd mstpy; toq;fy;  
 
4. 
1.gpurhuz  nraw;ghL fhuzkhf Vw;gLfpd;w rf;jp ,og;ig 
jtpu;g;gjw;fhf cg;ig gad;gLj;Jtu;   
 
2.kPd;fspd; mDNrg njhopw;ghl;il Fiwf;f 
3.mDNrg  njhopw;ghl;by; ntspNaWk; mNkhdpah fopit mfj;JwpQ;r  
 

2.(m). 

1. 

A. 

B. fhug;  kPd;   

C.  

D.  

E. nej;jyp 
 
2.Fsj;jpd; tp];jPuzk; 300 rJu kPl;lupYk; ngupjhf ,Uj;jy; 
 Fsj;Jf;F xsp fpilf;fhjthW Fsk; mike;Js;s epyg;gFjpapy;     
cs;s kuq;fis mg;Gwg;gLj;JtNjhL  
 Fsj;Jf;F ed;F xsp fpilf;FkhW Fsj;jpd; jpiria jPu;khdpj;jy;  
 Fsj;jpd; ePsk; 3:2 vDk; tpfpjj;jpy; mikjy; 
 Fsf;fl;L 6-8m mfykhf ,Uj;jy; 
 Fsj;jpd; Moj;ij 1-1.5kPl;luhf Ngzy;  
 

3.Fsj;jpd; ePu; tpepNahf Foha; Fs kl;lj;jpw;F Nkyhf nghUj;jg;gly; 
Fsj;Jf;F ePu; toq;Fk; ,lj;jpy; mizahf nfhq;fpuPl; ,ly; my;yJ 
fy; gjpj;jy;   
Gwj;Nj ,Ue;J Fsj; njhFjpapDs; tUk; ePiu fl;Lg;gLj;j thy;Tfs; 
mikj;jy;  
Fsj;jpDs; tUk; ePiu tbf;f tiy/ tbfl;b gad;gLj;jy;  
 

4.Fsj;jpd; vy;yh ePu; gilfisAk; gad;gLj;jy; 
 czTf;F kw;Wk; ,lj;jpw;fhd Nghl;b FiwAk; 
 ,aw;if tsq;fspd; %yk; cau; gad;fis ngwy; 
 Fiwe;j ,lg;gug;gpy; mjpf ,yhgk; ngwy; 
 mr;RWj;jy; Fiwthf ,Uj;jy; 

 

 

(M)  
1.mj;jpahtrpakhd mkpNdh mkpyq;fs; mlq;fpAs;sjhy; kPd;   
FQ;RfSf;F ey;y Nghriz fpilf;Fk;  
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2. ,sk; gUtj;jpy; kPd; FQ;RfSf;F $u;ikahd fz;ghu;it ,y;yhj  
NghjpYk; czT mirtjhy; mtw;iw ,yFthf fhzj;jf;fjhf  
,Uj;jy;  

.3. mit ePupy; fiuahJ 
  .Guj nrwpit mjpfupf;f 
 

4. Gj;jk; Gjpa kPd; 
  gdpf;fl;bapy; ,l;l kPd; 
  Mo;  FspNuw;wpa kPd;  
 

3) (m) 1. 

ePupy; mkpo;e;J /kpje;J  my;yJ ePUf;F ntspNa tsUk; jhtuq;fs; 
ePu;j;jhtuq;fs; vdg;gLk;  

3.moFf;fhf 
 ePu;tho; mq;fpfSf;F epoYk; ghJfhg;Gk; toq;fy; 
 xl;rprd; toq;Fk; %ykhf mikjy; 
 kPd; ,dtpUj;jpf;F Mjhu gilahjy;  
 iejurd;  Nru; fopTfis mfj;JwpQ;ry;   
 

4.Bacopa 

 Vallisneria 

 Cabomba 

 Aponogeton 

 Sagittaria 

 Cryptocoryne 

 Limophila 

 

(M).1. 

rPnke;J njhl;bia gris Nru;j;J tsg;gLj;jYk; fw;fs; ,LjYk; 
ePu; jhtu ehw;Wf;fs; ely; 
rhbfspy; ehw;W ely; 
 

2. 

a..Hydrilla Hygrophila Ludwigia 

b..xbfs; 

c..Fkpo; Ntu; jz;L fpoq;F  

d..Vallisneria 
3.jhkiu 

 Lassia 

 Aponogenton 

 Colocasia 
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4. 
gapupLk; %yg;nghUl;fs; mupjhf fhzg;gLk; 
ePu; jhtuq;fspd; gapu;r;nra;if gw;wpa Nghjpa mwptpd;ik 
capu;gy;tifikf;F  ghjpg;G Vw;gly; 
Njrpa Kf;fpaj;Jtk; nfhz;l ePu; jhtuq;fspd; kugZf;fs; mUfpr; 
nry;yy;   
ePu; jhtuq;fspd; czT ngWkjp gw;wp kf;fspilNa Nghjpa mwptpd;ik 
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Unit 8 

 
1) (m). 

1.gz;iz tpyq;Ffspd; cw;gj;jpia mjpfupg;gjw;fhfTk; Rfhjhu cly;  

eyj;ij NgZtjw;Fkgz;iz tpyq;F tsu;g;Gf;ffhf  etPd njhop்  El;g 
Kiwfisg; gad;gLj;jy;  

 

2. 
tpyq;Ffspd; jdpg;gl;l tpguq;fis ngwy; 
tpyq;Ffspd; Rfhjhuj;ijAk; cly;eyj;ijAk; cWjpg;gLj;jy; 

3. 
Rfhjhu ghJfhg;ghd cw;gj;jpfis re;ijf;F rku;g;gpj;jy; 
tpyq;F %y czT cw;gj;jpfis gjg;gLj;jy; fsQ;rpag;gLj;jy; nfhz;L 
nry;yy; Mfpatw;Wf;fhf njhopEl;gj;ij gad;gLj;jy;  
 

4. 
njhopEl;gj;ij gad;gLj;jp tpyq;Ffspd; jdpj;Jtkhd ,ay;Gfis 
,dq;fhzy; 
xNu fhyj;jpy; fd;Wfs; gytw;iw ngw KbAk; 
 

(M) 1. 
 jpwe;jntsp tsu;g;G 
 Fiw nrwpT Kiw tsu;g;G  
 nrwpthd Kiw tsu;g;G  
 
2. jpwe;jntsp tsu;g;G 
.gfy; fhyj;jpy; NfhopfSf;F RahjPdkhf rQ;rupf;f ,lkspj;J ,utpy; jq;fp 
,Ug;gjw;F khj;jpuk; kid  trjp mspf;fg;gLk;  
n`f;lau; epyg;gug;gpy; 300-450 Nfhopfs; tsu;f;fyhk; 
 
Fiw nrwpT Kiw  

2m fk;gp tiy /Ntyp mikj;J epyg;gFjpia Ntwhf;fp mg;gpuNjrj;jpy; 
Nfhopfs; RahjPdkhf tplg;gLk;  
n`f;NlUf;F 700-900 Nfhopfs; tiu tsu;f;fyhk; 
 
>nrwpthd Kiw  
Nfhopfs; KO fhyKk; kidapd; cs;NsNa tsu;f;fg;gLk; 
n`f;NlUf;F 2500-3750 Nfhopfs; tsu;f;fyhk; 
 

3..tpw;wkpd; B12 

4. a)FQ;Rtjp 

     b)40 Nfhopf;FQ;Rfs; 

5. 

A. ntg;gepiy FiwT 
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B. ntg;gepiy mjpfk;  
 

A. thw;W  ngWkhdj;ij mjpfupj;jy;  

B. thw;W ngWkhdj;ij Fiwj;jy;  

 

(,) 1. 
MNuhf;fpakhd cly; cWjp $ba Nfhopfis njupT nra;jy; 
,wf;iffs;  mjpfsT cs;s ,ilg;gUkd; cila cly; nfhz;l Nfhopfs;  
Nfhop milfhf;Fk; epiyf;F cs;shfp ,Uj;jy; 
Gw xl;Lz;zp njhw;Wf;fs; ,y;yhj Ngl;L Nfhopfs; 
 
2. 
jl;il tif Kl;il nghwp  
fgpdl; tif Kl;il mil nghwp 
 

3.jl;il tif   

Fiwthd Kl;ilfis milfhf;f gad;gLj;jg;gLk;   
Kl;ilfs; fpilahf itf;fg;gLk;  
Kl;ilfis itf;f jdp jl;L cz;L 
Kl;ilfis ifapdhy; Gul;lyhk; 
ntg;g rPuhf;fp %yk; cupa ntg;gepiy toq;fg;gLk; 
 

fgpdl; tif 

ngUksthd Kl;ilfis xNu jlitapy; milfhf;fg;gLk;  
kOq;fpa Kid Nky;Nehf;fp ,Uf;fj;jf;fjhf epiyf;Fj;jhf itf;fg;gLk; 
Kl;ilfis itf;f rl;lfk; gy fhzg;gLk; Kl;il jd;dpaf;fkhf 
jpUj;jg;gLk; 
ntg;g rPuhf;fp %yk; cupa ntg;gepiy toq;fg;gLk;. 
 
4. 
5. 

A. 3 

B. 4 

C. 5 

D. 2 

E. 1 
 

(<).1. 

xspf;fw;iwia Kl;ilapd; Clhf nrYj;jp Kl;ilapDs; mf ,ay;Gfs; 
gupNrhjpf;fg;gLk; 
xspf;fw;iwia nrYj;Jk;NghJ CLfhl;Lkhapd; mJ rpwe;j Kl;ilfs; MFk;  
Kl;ilNahL ntbj;Js;s> FUjp milahsk; nfhz;l Kl;il mfw;wy; 
,uz;L kQ;rs; fU  cs;s Kl;ilfs; mfw;wg;gl Ntz;Lk;  
eLj;ju msTs;s fhw;wiw rpwg;ghdJ  
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2. 

Kl;ilapd; tbtr; Rl;b = Kl;ilapd; mfyk; /Kl;ilapd; ePsk;  

* 100 

3. 74% I tplf; $Ljyhf ,Uf;f Ntz;Lk; 

4.15 
 
5. 

.A. gpio 

B. rup  

C. rup 
 

(c).1.nrwpthd tsu;g;G Kiw 

2. czT ciog;Gf;fhd nryT cau;thdJ 

3. a. 0.75-1.5m 

    b. 2-2.8m 

4. 

kidapDs;  fhw;Nwhl;lk; rpwg;ghf epfo tsp Rw;Nwhl;l tprpwpfs; 
gad;gLj;jy; . 
jd;dpaf;f ghy; fwj;jy; Kiwfisg; gad;gLj;jy;. 
czupfisg; gad;gLj;jp khLfisAk; mtw;wpd; ,ay;GfisAk; ,dq;fhzy;  
gpuhzpfspd; cly; eyk; Ngzy;. 
 
5. 
Kjy; 24 kzp Neuk; jPd; toq;Ftij jtpu;g;gjhy; Kl;il kQ;rs; fU 
gFjpfs; FQ;rpd; clypy; vQ;rp ,Ug;gpd; mit clypDs;  cwpQ;rg;gl 
re;ju;g;gkspj;jyhFk; mit fUtpy; Neha; Vw;gl fhuzkhFk;. 
 

 

(C).1. 
>gRf;fspd; ghy; kbapy; cs;s ghiy Kiyf;fhk;gpd; Clhf Jbg;Gfis 
cz;lhf;fp tpidj;jpwdhf ntspNaw;w gad;gLj;jg;gLk; cgfuzk; jd;dpaf;f 
ghy;fwf;Fk; njhFjp vdg;gLk; 
 
2. 
epiyj;j ghy; fwf;Fk; njhFjp  
efUk; ghy; fwf;Fk; njhFjp  
 
3. 

A. 5 

B. 4 

C. 2 

D. 1 

E. 6 

F. 3 
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4. 

A. Kiyf;fhk;Gfspy; 

B. Fiwthf 

C. ntw;wpl xOq;fhf;fp 
 

2. 
fLk;G ghy; jtpu;e;j Neha; ghjpg;gpy;yhj tpyq;FfspypUe;J KOtjhf fwe;J 
ngw;Wf;nfhs;sg;gLk; 3.nfhOg;Gk; 8.25-5% ,w;F Fiwahj nfhOg;G my;yhj 
jpz;k gjhu;j;jq;fs; nfhz;l Rug;G jputkhFk;  
 

2. 

A. nkhj;j jpz;k gjhu;j;jq;fs;  

B. ghy; nty;yk; 

C.nehjpaq;fs; 

D. Nfrpd; 

E.> Nkhu; Gujk; 

F. A 

G. D 

H. E 

 

3. 
nfhOg;G rjtPjk; 
nfhOg;G my;yhj jpz;k gjhu;j;jk;  
 

4. 

5. 
ghypd; ,ioaikg;ig Nrhjpj;jy;  
ghy; nfhjpf;Fk;NghJ jpupjy; Nrhjid 
nurhRupd; gupNrhjid  
mw;fNfhy; gupNrhjid 

2. 

i..nrk;ikahf;fg;gl;l ghd; khdp thrpg;G  

 ghd;khdp thrpg;G +nrk;ikahf;fy; fhuzp 

1.027+0.01 

1.038g/ml 

 

ii..jd;dPu;g;G 
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iii. Mk; 
 ,q;F nghJthd ghypd; jd;dPu;itia  tpl mjpfupf;Fk; NghJ ghypd; 
jpz;k gjhu;j;jq;fs; fyf;fg;gl;Ls;sJ  
 

03.gjg;gLj;jy; 

 

04. J}a ghy;    0.10-0.18% 

 ghr;ruhf;fj;Jf;F <L nfhLf;ff; $ba ghy;   <0.21% 

 ghr;ruhf;fj;Jf;fj;Jf;F cl;gLj;Jk;NghJ jpuSk; ghy; >0.21% 
 

 

3) 

1.,iwr;rpf;fhf tsu;f;fg;gLfpd;w  42 ehspy; /mjpYk; Fiwthd fhyj;jpy; 
re;ijf;F mDg;gg;gLk; fyg;gpd tif ,iwr;rp Nfhop g;uha;yu; vdg;gLk;. 

2. Rit kzk; epwk;  

3. 

A. 51-59°c ntg;gepiyapy; cs;s  03-12s tiu mkpo;jy; 

B. 0.4°c ntg;gepiyapy; cs;s gdpf;fl;b  fye;j  ePupy; 15 epkpl Neuk; tiu 
mkpo;j;jy;. 
 

4. 
KO gpuha;yu; Nfhop ,iwr;rp 
tzpfg; ngWkhdj;Jf;fhf Ntwhf;fpa gFjpfs;  
ngWkjp Nru;j;j Nfhop ,iwr;rp cw;gj;jpfs;  
gd;Kf gLj;jpa Nfhop ,iwr;rp cw;gj;jp 
 

5. nrhNr[; cUisnahd;wpd; cl;Gw ntg;gepiy 75°C Mf ,Uj;jy; 

Ntz;Lk; ,r;re;ju;g;gj;jpy; ntspg;Gw ntg;gepiy 80°C. ,jid ntg;g 
,iz %yk; Nrhjpj;jy;  

4).(m). 
 

1. Kl;ilapd; J}a;ik 
    ey;y epiyapy; fhzg;gLfpd;wik 
    Kl;ilapd; tbtk; 
    Kl;il ntz;fUtpdJ ghFj;jd;ik  
    kQ;rs; fUtpd;  Njhw;wk; Fiwg;ghLfsw;W  ,Uj;jy;  
 
2. 

AA= >72 

A = 71-60 

B= 59-50 

 

3. 

Kl;ilapd; my;Gkpd; Rl;b = my;Gkpd; cauk; (H) 
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my;Gkpd; mfyk;( L) 
 

4. 
gUkdpd; gb tpiy Fwpf;fg;gLfpd;wikahy; Efu;NthUf;F jkJ Njitf;Nfw;g 
nfhs;tdT nra;J nfhs;sy; 
ifahsy; ,yF  
fsQ;rpag;gLj;jy; ,yF 
 
5. 

A. √ 

B. × 

C. √ 

D. √ 
 

(M).1. 

<u ntg;gj;jpy; mtpj;j Kl;ilia fdy; mLg;gpy; kpjkhd ntg;gepiyapy; 
czu;j;Jtjd; %yk; ngwg;gLk; J}s; Kl;il J}s; vdg;gLk;  

2. i. 

A. mNkhdpah gupfupg;G 

B. ghr;ruhf;fk;  

C..nghjp nra;jy; 
 

ii.  24 kzp Neuk; 

iii. nehjpaq;fs; %ykhd nehjpj;jy;  
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Unit 9 

Unit 9.1 

(a) 1. 

czT Efu;Tf;F cfe;jjy;yhj tifapy; tpUk;gj;jfhj 
epiyf;Fs;shjy; my;yJ mjd; ghJfhg;Gj; jd;ik mw;Wg;Nghjy; 
fhuzkhf Rfhjhuj;jpw;F NfL tpistpf;Fk; tifapy; czT 
khw;wkiljy; czT gOjiljy; vdg;gLk;. 

2. 

ngsjPf fhuzp – ntg;gepiy 

,urhad fhuzp – pHngWkhdk; 

capupay; fhuzp – Ez;zq;fpfs; 
 

(b).1. 

vz;nza; kw;Wk; nfhOg;gzTfspd; ,urhad rpijTf;F cl;gl;L 
tpUk;gj;jfhj Rit kzk; Njhd;wy; ghz;lyiljy; vdg;gLk;. 
 
2. 
xl;rpNaw;w ghz;lyiljy; 
ePu;g;gFg;G ghz;lyiljy; 
 

(c).1.i. Njd;>nrhf;fNyl;>ntJg;gf cw;gj;jp>fUe;Njapiy cw;gj;jp 

 

ii.. goq;fspy; fgpyepwk; Njhd;wy; 
 fiwg; g+j;jy; 
  

3.nghypgPNdhy; xl;rpNlR 

 

(d)1. 

i. Bacillus spp> Closdridum spp >Psudomonas spp 

ii. Streptococcs spp >Lactobacillus spp> Microbacterium spp 

iii. Micrococcus spp 

2. 
czTj; njhw;W 
czT er;Rj;jd;ikailjy; 
Ez;zq;fpfshy; Vw;gLk; ,urhad khw;wk; fhuzkhf Gspg;Gr;Rit 
cz;lhjy;. 
Nghrhf;F Fiwjy;. 
czT ew;fhg;Gj; jd;ik Fiwjy;. 
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Unit 9.2 

(a)1. 

cztpd; Nghrizj; juk;>,ioaikg;G>Rit>Njhw;wk; Nghd;w gz;Gfis 
,ad;wtiu khwh epiyapw; NgZtjd; %yk; czT gOjiltjpy; 
nry;thf;Fr; nyYj;Jk; fhuzpfisr; nraw;ifahff; fl;Lg;gLj;jp > 
tPzhFtijj; jtpu;j;J>czit ePz;lfhyk; NgZtJk; ifahs;tJkhd 
nraw;ghlhFk;. 

2. 

juj;jpy; cau;e;jJk; tpiuthfg; gOjilaf;$baJkhd 
ghy;>,iwr;rp>kuf;fwp tiffs;>goq;fs; Nghd;wtw;;iw ePz;lfhyk; 
Ngzf;$bajhapUj;jy;. 

(b) 1. 

ntspapypUe;J Ez;zq;fpfs; cztpDl; nry;tijj; jLj;jy;. 
cztpDl; nrd;w Ez;zq;fpfspd; nraw;ghl;ilAk; tpUj;jpiaAk; 
fl;Lg;ggLj;jy;. 
cztDl; nrd;w Ez;zq;fpfis mopj;jy;. 
 
 
 
2. 

Nfhl;ghL ew;fhg;G Kiw cjhuzk; 

epNuhjpg;Gr; nra;jy;. ePupw; nraw;wpwid 
Fiwj;jy;. 

cyu;j;jy; 

njhopw;glhj epiyf;F 
cl;gLj;jy;. 

fjpubj;jy; 
ntg;ggupfupg;G.  

gha;r;ruhf;fk; 

fpUkpaopj;jy;.    

 

(c)1. 

cztpy; ,aw;ifahff; fhzg;gLk; nehjpaq;fisr; nraof;fr; nra;jy;. 
cztpd; Nkw;gug;gpYs;s Ez;zq;fpfis mopj;jy;. 
czTj; Jzpf;iffSf;F ,ilapyhd tspia mfw;Wjy;. 
cztpd; fdtsitf; Fiwj;jy;. 
 

2. 

mD$yk; -                      

cztpy; fhzg;gLk; ,aw;if nehjpa tiffs; nraypog;gjhy; 
mDNrgj; njhopw;ghLfs; nraypoe;J cztpd; epwk;>Rit>kzk; vd;gd 
khWjy; jtpu;f;fg;gLk;. 
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Ez;zq;fpfspd; njhopw;ghLfs; fl;Lg;gLj;jg;gLk; 

cztpYs;s ,urhadg; gjhu;j;jq;fs; mfw;wg;gLk;. 

 

gpujp$yk; -  

cztpy; mlq;fpAs;s ePu;>jputka cs;slf;fq;fs; mfw;wg;gly;. 

Nghrizf; $Wfs; fUj;jpw; nfhs;sf;$ba mstpw;Ff; Fiwjy;. 

cztpy; ,Uf;ff;$ba jdpj;Jtkhd ,ay;Gfs; Fiwtiljy;. 

(d)1. 

Fspu;fsQ;rpag;gLj;jy; 
Fsp&l;ly; 
kpifFsp&l;ly; 
Fsp&l;b cyu;j;jy; 
 

2. czTfis cyu;j;Jk; NghJ cztpYs;s ePu; Mtpahf 
mfw;wg;gLk;.  

Unit 9.3 

a.ngWkjpNru;j;jy;. 
tsg;gLj;jy;. 
rj;J}l;ly;. 
,opTg;gjg;gLj;jy;. 
cau; mKf;fj;jpy; gjg;gLj;jy;. 
kpd;Jbg;ghf;fy; ntg;gg;gLj;Jk; Kiw. 
nkd;rt;T+L tbj;jy;. 
 
2. 

tsg;gLj;jy; - cw;gj;jp nrad;Kiwapd; NghJ G+uzkhf 
,of;fg;gLfpd;w tpw;wkpd;fs;>fdpAg;Gf;fs; Nghd;w Nghrizg; nghUl;fs; 
czTld; kPz;Lk; Nru;jy;. 

cjhuzk; - ghypw;F tpw;wkpd;fs; Nru;j;jy;. 

 

rj;J}l;ly; - xd;W my;yJ gy Nghrizg; nghUl;fs; cztpy; 
mlq;fpapUg;gpDk;>,y;yhjpUg;gpDk; cztpw;F Nghrizg; nghUl;fisr; 
Nru;j;J cztpd; Nghrizg; ngWkhdj;ij mjpfupj;jy;. 

cjhuzk; - ghy;khTld; nraw;ifahf fy;rpak; Nru;j;jy;. 

(b)1. 

mKf;fk; - 200-800Mpa 
fhyk; - 20 epkplq;fs; 
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2. 
,iwr;rp 
gor;rhW 
 

(c)1. rpwpJk; ntg;gk; gad;gLj;jg;glhj xU El;gKiw. 
 
2. mg;gps; rhW>ghy; 
 

(d).1. 

mD$yk; - Nghrizg; ngWkhdj;ijf; fhj;jy;. 

          Re;ijf; nfhs;tdT mjpfupj;jy;. 

gpujp$yk; - mjpf %yjdk;Njitg;gly;. 

          gapw;wg;gl;l Copau;fs; Njit. 

Unit 9.4 

(a)1. 
re;ijf; Nfs;tp njhlu;ghf kjpg;gPL elhj;Jjy;. 
%yg;nghUl;fisj; njupT nra;jy;. 
czT tpfpj #j;jpuk; cUthf;fy;. 
cztpd; GyDf;nfl;Lk; jd;ik kjpg;gPL. 
 

2.tpdhf;nfhj;ij Kd;itj;jy;. 

(b)1. 
jd;ik 
,ay;G 
 

2. 
cw;gj;jp nra;Ak; cztpd; gz;Gfisj; Jzpjy;. 
%yg;nghUl;fspd; fl;likg;G>juk;>tpiy Mfpad gw;wpa tplaq;fisj; 
Njbawpjy;. 
%yg;nghUs; gad;ghl;L tiuaiwiaj; jPu;khdpj;jy;. 
msT uPjpahd njhopDl;gj;ijg; gad;gLj;jy;. 
 

(c).1. 

Kdpjdpd; Ik;Gyd;fs; %yk; ngWk; GyDzu;Tfisj; Jizahff; 
nfhz;L>cztpd; gz;Gfs; kw;Wk; jd;ik njhlu;ghf 
Vw;Wf;nfhs;sj;jf;f KbTfis vLf;Fk; nrad;Kiw MFk;. 

2. 
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Gjpa czT cw;gj;jp kw;Wk; Nkk;gLj;Jk; NghJk;. 
cztpd; juf;fl;Lg;ghlbd; NghJ. 
Gjpa cw;gj;jp nghUspd; jug;gl;Lg;ghl;bd; NghJ. 
fsQ;rpag;gLj;jp itf;Fk; fhyj;ij Jzptjw;fhf. 
 

(d).1. 

cznthd;wpid cw;gj;jp nra;j fzk; njhlf;fk; mjid Efuj;jf;f 
epyikapy; mjhtJ gOjilahjthW my;yJ njhw;W epiyik 
,y;yhj Ngzp itj;jpUf;fj;jf;f cr;r msthd fhyk; MFk;. 

2. 
Neub Kiw 
Neupy; Kiw 
 

Unit 9.5 

(a)1. 

tpQ;Qhdk;> fiy> njhopDlg;k; Mfpatw;wpd; ;mbg;gilapy; 
ahNjDnkhU cw;gj;jpg;nghUs; cw;gj;jp nra;ag;gl;l re;ju;g;gj;jpypUe;J 
EfUk; re;ju;g;gk; tiu mjd; juk; ghJfhff;g;gLk; tifapYk;>  

 

2. 
ftu;r;rpkpf;fjhfTk; Njitahd jfty;fis css;lf;fpajhfTk;> 
Fiwe;j nrytpdj;Jld; ifahs cjTk; Kiw MFk;. 
 
czit cw;gj;jp nra;ag;gl;l re;ju;g;gk; njhlf;fk; EfUk; tiu cupa 
juj;jpy; NgZjy; 
mWtilf;Fg; gpe;jpa ,og;Gfisf; Fiwj;jy;. 
,yFthf gad;gLj;j Kbtjhy; fhyk; kPjkhFk;. 
ghJfhg;Gf; ftrkhfj; njhopw;gly;. 
Kf;fpakhd jfty;fis njhlu;ghLk; Clfkhfj; njhopw;gly;. 
tpsk;gu cj;jpahfj; njhopw;gly;. 
 

(b)1. thio ,iy> fKfk; Xiy kly;> jhkiu,iy 
 
2. 
cztpd; Mal;fhyk; mjpfupj;jy;. 
Ez;zq;fpj; njhopw;ghL jilg;gly; 
,iwr;rp> kPd; czTfs; nkd;ikahf khWtJ  jtpHf;fg;gLk;. 
cztpd; Gj;jk; Gjpjhd jd;ik fhf;fg;gLk;. 
 

(c)1.nghypNahnygpd; (Polyyolefin) 
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2. 

(d)1. nghyptaidy; mw;fNfhy;> nghypnaRj;ju;> nrYNyhR> ifw;wpd; 

2. 
czu;jy; 
mwpf;ifaply; 
RtL fhzy; 
 

Unit 9.6 

(a)1.  
Efu;NthUf;F czT cw;gj;jp njhlu;ghf rupahd jfty;fis 
nghjpapy; Fwpg;gpLtJ ngau;r;Rl;baply; vd miof;fg;gLk;. 
 

2. 
EfHNthUf;Ff; Fwpg;gpl;l cztpd; nghUj;jg;ghL nghUj;jg;ghbd;ik 
kw;Wk; ngWkjp njhlHghd trjpfis toq;Fjy;. 
Xu; cw;gj;jpg; nghUis NtNwhH cw;gj;jpg; nghUSld; xg;gpLtjw;Fr; 
re;jHg;gkspj;jy;. 
 

(b)1.  
cw;gj;jpapd; nghJg; ngaH 
cw;gj;jpapd; tHj;jfg; ngaH 
cw;gj;jpahsupd; ngaUk; KftupAk; 
gjpT ,yf;fk; 
Njwpa epiw my;yJ nfhss;sT 
mlq;fpAss; gjhHj;jq;fs; - ,wqF;tupirg;gb cr;r rpy;yiw tpiy 
ew;fhg;Gg; nghUl;fs; NrHf;fg;gl;Ls;sdth ,y;iyah 
cw;gj;jp nra;ag;gl;l jpfjpAk; fhyhtjpj; jpfjpAk; 

njhFjp ,y (Batch No)  
 

2. 
fsQ;rpag;gLj;jy; kw;Wk; gad;gLj;jy; Mfpatw;Wf;fhd mwpTWj;jy;fs;. 
xNu tifahd cztpy; cs;s cau; Nghrizj; jd;ik nfhz;l 
czitj; njupT nra;jy;. 
jkJ cly; eyj;jpw;Fg; nghUj;jkhd Nghrizg; nghUs; mlq;fpa 
czitj; njupT nra;jy;. 
cly; vilia Fiwg;gjw;F. 
 

(c)1. 

,yj;jpudpay; njhopDl;gj;ijg; gad;gLj;jp nkhj;j 
tpahghuk;>fsQ;rpag;gLj;jy;>rpy;yiw tpahghuk; Mfpatw;wpd; NghJ 
,yj;jpudpay; cgfuzj;ij nghjpAld; njhlu;GgLj;Jk; gupghilahFk;. 
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2. 
cw;gj;jp nra;j ehL. 
cw;gj;jpAld; njhlu;ghd jfty;fs.; 
tpiy 
 

Unit 9.7 

(a)1. 

2. 
czT eQ;rhjy;; xt;thik Vw;gLtijj; jtpuj;;jy;. 
cztpd; %yk; Vw;gLk; Neha;fisj; jLj;jy;. 
czit Efu;tjd; %yk; cly;eyj;jpw;F Vw;gLk; Mgj;ijf; Fiwj;Jf; 
nfhs;sy;. 
czT toq;fy; Kiwikf;F jil Vw;gLj;jhj Kiwapy; czitg; 
ngw;Wf;nfhs;tjpy; cs;s  jlq;fiyf; Fiwj;Jf; nfhs;syhk; euk;Gf; 
NfhshW> Gw;WNeha; Nghdw; ePz;lfhy Neha;fisj; jtpu;j;Jf; 
nfhs;Sjy;. 
 

(b)1. 

Rfhjhu uPjpahd gpur;rpidfs; - Neha; njhw;Wf;fs; Vw;gly;;;;. 
tzpfj;Jf;F Vw;glf; $ba nghUshjhug; gpur;rpidfs>; tzpfg; 
gpur;rpidfs;. 
,wf;Fkjpf;Fj; jil tpjpf;fg;gl;Ls;sik. 
 

(c)1. 

cztpYs;s rkpghliltjw;F fbdkhd gFjpfisNah> Nghrizg; 
nghUs;risNah ghjpg;ig Vw;gLj;Jk; jhtu ,dq;fhZk; vd clypd; 
ePu;gPldj; njhFjp mg;gjhu;j;jq;fSf;F vjpuhf Jyq;fisf; fhl;LtNj 
xt;thikahFk;. 

2. 

epyf;fliy 
Nrhah mtiu 
kPd;> ,iwr;rp 
,why;> ez;L 
ghYk; ghYzT tiffSk; 
 

(d)1.  

er;Rg; gjhu;j;jq;fis Ruf;Fk; Ez;zq;fpfshy; njhw;wyile;Js;s 
czT my;yJ mtw;why; Ruff;gg;l;l erR;g; gjhuj;j;q;fisf; nfhz;l 
czTfis clnfhs;tjdhNyh ,aw;ifahfNt er;Rg; gjhu;j;jq;fisf; 
nfhz;Ls;s fhshd;> fpoq;Ftiffs;> flYzTfs; Nghd;wtw;iw 
cl;nfhs;tjhNyh #oypy; cs;s er;Rg; gjhu;j;jq;fs; czTld; Nru;e;J 
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cliy miltjd; %ykhfNth Rfhjhuj;Jf;F mr;RWj;jy; Vw;glNy 
czT eQ;rhjy; vdg;gLk;. 

 

2. 

Unit 9.8 

(a)1.  

cztpd; juj;ij Fiwtilar; nra;J mjd; %yk; cw;gj;jpahsu; 
jkJ ,yhgj;ij mjpfupf;Fk; Nehf;fpy; czTlz; gy;NtW 
nghUl;fis Nru;j;jNy fse;jpskhf;fy; fyg;glk; nra;jyhFk;. 

2. 

kpsfha; J}s; - nrq;fl;bj; J}s; 
kpsF J}s;   - gg;ghrp tpj;Jf;fs; 
gRk;ghy;     - A+upah 
 

(b)1.  

ahNjDk; czTf;Fupa jdpj;Jtkhd gz;Gfs; Efu;Tf;F Vw;Gilajhd 
kl;lj;jpy; fhzg;gLtNj cztpd; juk; MFk;. 

 

 

  2. 

● KbTg;nghUspy; tpje;Jiuf;fg;gl;l epge;jidfis 
eilKiwg;gLj;jg;gLfpd;wikf;fhd rhd;Wfisg; ngwy;. 

● cw;gj;jpr; nrad;KiwahdJ tpje;Jiuf;fg;gl;l epge;jidfspd; 
fPo; eilKiwg;gLj;jg;gLfpwJ vDk; rhd;WgLj;jiy ngwyhk;. 

● KbTg; nghUl;fSf;fhd rhd;WgLj;jiy ngwyhk;. 
 

(c)1. 

SLS 

ISO 22000 

HACCP 

FSSC 22000 

   2. 

● mghaj;ij my;yJ Mgj;ij gFg;gha;T nra;jy;. 
● mtjpf; fl;Lg;ghl;Lg; Gs;spia jPu;khdpj;jy;. 

● mtjp vy;iyfisj; jhgpj;jy;. 
● mtjp fl;Lg;ghl;Lg; Gs;spfis mtjhdpj;jy;. 

● rupnra;Ak; cj;jpfis jhgpj;jy;. 
● rupnra;Ak; nrad;Kiwia jhgpj;jy;. 



111 
 

  kj;jpa khfhz fy;tpj;jpizf;fsk;     juk; 12  caph;Kiwikfs; njhopEl;gtpay; 

 

● mwpf;iffis rupahfg; Ngzy;. 
 

(d) 1. i. 

● tpidj;jpwidAk; nraw;wpwidAk; Nkk;gLj;jy;. 
● tPz; tpuakhtij ,optsthf;fpf; nfhs;sy;. 

● epWtdj;jpd; ,yhgj;ijAk; nraw;ghl;ilAk; Nkk;gLj;jy;. 
● Xl;Lnkhj;j tpahghu eltbf;iffis Nkk;gLj;jy;. 

 

ii 

● Efu;Nthupd; jpUg;jpia Nkk;gLj;jy;. 

● Efu;NthuJ ek;;;;gpf;ifia tpUj;jp nra;jy;. 
● nghUl;fs; kw;Wk; NritfSf;fhd nrytpdk; Fiwjy;. 
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Unit 10 

(a)1.gapu; tpisg;nghUl;fspd; mWtil njhlf;fk; Efu;T tiuapy; 
nra;ag;gLk; rfy nray;fSk; 

   mWtilf;Fg; gpe;jpa nraw;ghLfs; vdg;gLk;. 

 

  2.     mWtil nra;jy; 

             

         fjpuWj;jy; 

             

   #L kpjpf;Fk; ,lj;Jf;F nfhz;L nry;yy;. 

             

        #L kpjpj;jy; 

             

        Rj;jpfupj;jy; 

             

        cyu;j;Jjy; 

             

    ney; fsQ;rpag;gLj;jy; 

             

       ney; Fw;Wjy; 

             

    muprp fsQ;rpag;gLj;jy; 

             

       re;ijg;gLj;jy; 

 

(b)1.85- 90 Mdit kQ;rs; epwkhf khwpapUj;jy;. 

 

  2.i) 60 
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        ii)epuy; tPjk; cr;rkhf cs;sNghjhd tpjj;jpy; ( 18-20) 

   iii)28-35 ehl;fs; 

 

c)1.#upa ntg;gj;jpy; cyu;j;Jjy; 

  nghwp %yk; cyu;j;Jjy; 

 

 2.#upa ntg;gj;jpy; cyu;j;Jjy; 

  

      ed;ikfs;                jPikfs; 

    nryT FiwT           fungus tsu;r;rp fhuzkhf muprp kzp 
kQ;rs; epwkhjy;. 

    ,yFthd Kiw         ntg;gepiyia fl;Lg;gLj;j KbahJ. 

 

 nghwp %yk; 

    

   mD$yk;                     gpujp$yk; 

ghupa mstpy; cyu;j;jyhk; 

ntg;gepiyia fl;Lg;gLj;jyhk; 

 

d)1.2-3 thuk; 

  8-12 thuk;  

  xU tUlj;jpw;F Nky; 

 

 2.mtpf;Fk; Kd;du; ney;iy Fspu; ePupy; Cwtply; Ntz;Lk;. 

   FWfpa ney; kzpfs; vdpd; 24-36 kzpNeuk;;; 

   ePz;l ney; kzpfs; vdpd; 48 kzpNeuk; 

  12 kzpNeuj;jpw;F xU jlit ePiu ntspNaw;wp>Gjpjhf ePu; ,Ltjhy; 
muprpapy; Ju;kzk;  

  Njhd;Wtij jtpu;j;jy;. 

  Cwitj;j ePiu nfhjpePuhtpapy; mtpj;jy; Ntz;Lk;. 
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  mtpj;j ney;iy ,wf;fpaTld; Fsputjw;fhf fsj;JNkl;by; my;yJ 
nghUj;jkhd xU jiuapy; 

  Ijhf gug;;gp itj;jy;. 

 

a)1. 

 

2.i.ntz;bf;fha;>fj;fupf;fha;>Nfu;f;fpd; 

 ii.kh>thio>g+rzpf;fha; 

 iii.jf;fhsp>gg;ghrp 

 iv.jpuhl;ir 

 

b.1.gpupw;R cgfuzk; 

 

 2.A - 

     B - 

     C - 

  

c.1.jho;thd ntg;gepiyapYk; cau;thd <ug;gjdpYk; fsQ;rpag;gLj;jy; 
Ntz;Lk;. 

 

 2.ntspthup Kjpu;r;rp Rl;bfs; - epwg;nghUs;>kapu;fs;>gprpu;fspd; 
tsu;r;rp>fhk;Gld; ,izAk; ,lj;jpy; 

                         fhzg;gLk; tsu;r;rp. 

  

  cs;thupahd Kjpu;r;rp Rl;b – jpz;k nghUspd; msT 

                          pH ngWkhdk; 

                          ,ioaikg;G 

 

d)1.Nghf;Ftuj;J Clfk; njhlu;ghf ftdk; nrYj;JJjy; 
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   nfhz;L nry;Yk; msTk; nghjpaplYk;. 

   tptrha njhopDl;g Kiwfis ifahsy;. 

 

 2.uj;dh nul;Nyb – gg;ghrp 

  jpypd – jf;fhsp Ngjk; 

                     

       

                                                                                                                                                                                                                                                                                                                                                           

2.Ez;zq;fp Nrhjid 

3.ghu cNyhf Nrhjid 

 

b)1.Rfhjhuj;jpw;F NfL tpisahik 

  Nghrizfs; ,of;fg;glhik 

  gz tPz;tpuak; jtpu;f;fg;gLjy; 

 

 2.kPd;fis gpbf;Fk; NghJ 

  glfpDs; fsQ;rpag;gLj;Jk; NghJ 

  jiuapwf;Fk; NghJ 

  nfhz;L nry;yypd; NghJ 

  re;ijapy; Efu;tpd; NghJ 

 

c)1.kPd; clYf;F Nrjk; tpistpf;fhj kPd; gpb cgfuzq;fis njupT 
nra;jy;. 

  mWtil nra;j gpd;du; Rj;jkhd ePupdhy; fOTjy;. 

 

; caupa juKs;sJ juk; FiwthdJ 
Njhypd; Gwj;Njhw;wk kpDkpDg;ghd Njhy; gpufhrkw;w Njhy;  
  G+ %b gpufhrkhdJ ; FUjp frpTfs; 

fhzg;gLk; 
clypd; tapw;WgFjp ,Wf;fkhdjhf 

,Uf;Fk; 
;nkJthd tapW 

kzk; jukhd kzk; ghz;lyile;j kzk; 
fz;zpd; jd;ik gpufhrkhd fz; fz;fs; mkpo;e;J 

fhzg;gLk;. 
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 2.i)glfpDs; fsQ;rpag;gLj;Jk; NghJ> 

   kPdpd; cly; uPjpahd ghjpg;G ,opthFkhW fsQ;rpag;gLj;jy;. 

   kPd;fis Ftpj;J itj;jiy jtpu;j;jy;. 

   fsQ;rpag;gLj;j Kd;du; Rj;jkhd ePupy; fOTjy;. 

   ,ad;wsT tpiuthf gdpf;fl;bapl;L fsQ;rpag;gLj;jy;. 

 

 ii)fiuapwf;Fk; NghJ> 

  Neubahd nta;apy;gLk; ,lq;fspy; jiuapwf;FtJ nghUj;jkw;wJ. 

  fiuapwf;Fk; ,lk; Rj;jkhf ,Uj;jy;. 

  cgfuzq;fs; Rj;jkhf ,Uj;jy;. 

  fiuapwf;Fgtu; Rj;jkhfTk; MNuhf;fpakhfTk; ,Uj;jy;. 

 

iii)re;ijapypUe;J tPl;Lf;F nfhz;L te;j kPid NkYk; Rj;jg;gLj;jp 
fOTjy;. 

  xU ehisf;F NghJkhd gFjpfshf Ntwhf;fp jdpj;jdp nghjpfspy; 
,l;L ed;F Kj;jpiuapl;L> 

  FspNuw;wpapd; Mo;FspNuw;wy; miwapy; rPuhf mLf;fp itj;jy;. 

  tPl;by; FspNuw;wpia my;yJ Mo; FspNuw;wpia Rj;jkhf Ngzp 
tUjy;. 
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Unit 11 

1.gapnuhd;iw nra;ifg;gz;Zk; NghJ mg;gapupd; Mjhug;gilahf 
tpsq;Fk; kz; Clfk;>kw;Wk; fhw;Wf;Fupa #oypy; nraw;ifahd 
rpwg;ghd epge;jidfis toq;fp gapu; tsu;r;rp>tpisnghUspd; 
msT>tpisnghUspd; juk; Mfpatw;iw Mtd nra;jyhFk;. 

 

2.ghjfkhd #oy; epge;jidapd; fPo; Vw;gLk; Nrjq;fisj; jtpu;j;jy;. 

 Nghf fhyj;jpy; kl;Lkpd;wp Nghfky;yhj fhyq;fspYk; gapu;tpisg; 
nghUl;fis ngwyhk;. 

 

3.nghypj;jPd; kid – Fiw epue;ju mikg;G 

 ,dg;ngUf;fy; mikg;G - Fiw epue;ju mikg;G 

 gr;ir ,y;yk; - epue;ju mikg;G 

 

4.thl;gy; tbtf;$iu 

 rupthd $iu mikg;G 

 

5.fhyepiy tyak; 

mikg;Gf;F xsp fpilf;Fk; epiyik 

fhw;wpd; jpir>Ntfk; 

 

6.fopA+jhf; fjpu;fSf;F vjpu;g;Gj;jd;ikAiladthf ,Uj;jy; 

cs;Ns tsu;f;fg;gLk; gapu;fSf;F gpuNahfpf;fg;gLk; ,urhadg; nghUl;fs; 
fhuzkhf nghypj;jPd; NrjKwhJ ,Uj;jy;. 

 

7.epoy; tiyfs; 

 G+r;rpj;jil tiyfs; 

 

8.mupkuk; 

 Nghriz Rw;Nwhl;lj; njhFjp 

 Nghriz Kfhikf;F – pH >EC khdp 
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 ePu;g;ghrd njhFjpfs;>g+r;rpj; jil mikg;G 

 

10.1/2r3 

1/222/7(0.7) 

1/222/70.343 = 0.539m3 

11.fdtsT = 1.462  =16.8m3 

12.d=m/v 

1.208kgm3=m/17.339m3                                     v=16.8+0.539 

                  m= 1.20817.33g                        = 17.339 

                     = 20.94kg 

13.Q=mc 

        =20.94kg1.005KJ/Kg/c (20-18)c 

        =42.08KJ 

14.V=IR 

   V/R=I 

 230/400=I 

             I=0.575A 

15.P=VI 

     P=2300.575 
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        = 132.25W 

16.tsp 

 #upa xsp 

 ntg;gepiy 

 <ug;gjd; 

17.jho;ehl;L <utyak; - gFjpahf kiwf;fg;gl;l kid 

  kiyehl;L <utyak; - KOikahf kiwf;fg;gl;lit 

  kiyehl;L ,iltyak; - gFjpahf kiwf;fg;gl;l kid 

18.fhw;Nwhl;l kpd;tprpwpfs;>ntspg;gLj;jy; kpd;tpwpfs; nghUj;Jjy;. 

  me;je;j fhyepiy tyaj;Jf;F nghUj;jkhd mikg;ig njupT 

nra;jy;. 

  kidapDs; fhw;Nwhl;lk; ed;F epfoj;jf;fthW gyfzpfisj; jpwe;J 

tply;. 

20.%Lgil ,ly; 

  Rtu;fspd; cl;Gw Nkw;gug;gpy; fLikahd epwg;g+r;R g+Rjy;. 

  ntg;gr;;RUs; gad;gLj;jy;. 

  Foha;fs; topahf nte;ePu;>nfhjpePuhtp nrYj;Jjy;. 

21.eypthd tbfhyikg;ig rPu; nra;jy;. 

  gyfzpfisj; jpwe;J itj;jy;. 

  ,urhad cwpQ;rpfs; gad;gLj;jy;. 

22.xsp – xspr;nrwpT khdp 
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 ntg;gepiy – cau;T ,opT ntg;gkhdp 

             #oy; ntg;gkhdp 

             kz; ntg;gkhdp 

<ug;gjd; - <ug;gjd;khdp><uypg;G czupfs; 

23.kz; jtpu;e;j Vida jpz;k>jput>thA Clfq;fisg; gad;gLj;jp 

nra;ifg; gz;zg;gLk; gapu;nra;if  

  kz;zpd;wpa gapu;r;nra;if vdg;gLk;. 

24.kz; fhuzkhf guTk; Neha;fs; ,opthf;fg;gly;. 

 gPilfs; Fiwthifahy; ,urhad gPilehrpdp gad;ghL Fiwtiljy;. 

29.mbg;gil %yjdk; mjpfupj;jy;. 

  grisf; fiury; ehw;Wf;fspDs; gputfpj;jy; kw;Wk; 

ntspNawy;>ePu;g;gk;gpapd; mKf;f epuy;> 

  ePupd; msT vd;gd njhlu;ghf mwpT+l;lk; ngwy;. 

  grisf; fiurypd; pH>EC ngWkhdq;fis rup nra;a Neuply;. 

30.mbg;gil %yjdj;ij ngw;Wf;nfhs;tjw;fhd toptiffis 

Nkw;nfhs;sy;. 

  Fwpj;j nghUl;fs; kw;Wk; njhopDl;gj;ij gpuNahfpj;J rl;lfj;ij 

Kiwahf jahupj;jy;. 

  Rw;Nwhl;lj; njhFjpnahd;iw jahupf;Fk; NghJ ePu;g;ghAk; Foha;fs; 

gk;gpapd; gf;fkhf 

 rha;thfpapUf;FkhW mikj;jy;. 

 
 




